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1.0 Introduction 

This Work Plan has been prepared by Shaw Environmental, Inc. for the U.S. Department of the 
Navy (Navy), Southwest Division (SWDIV) Naval Facilities Engineering Command, under 
Environmental Multi-Award Contract No. N6871 l-01-D-601 l, Contract Task Order (CTO) 0004. 
This document describes the project objectives and the tasks and process equipment required for 
performing a treatability study at Installation Restoration Program (IRP) Site 25 at Hunters Point 
Shipyard (HPS), San Francisco, California. Figures 1 and 2 show the regional and site locations, 
respectively. The treatability study is designed to evaluate in situ bioremediation (ISB) of organic 
compounds dissolved in groundwater. 

The in situ sequential anaerobic-aerobic bioremediation process that is the subject of this Work 
Plan was successfully applied by Shaw at the Naval Base Ventura County in Point Mugu, 
California. The Point Mugu project was performed in both confined and unconfined aquifers to 
treat dissolved-phase chlorinated ethenes. Trichloroethene (TCE) was present in groundwater at 
maximum measured concentrations of 2 milligrams per liter (mg/L) prior to performing the 
bioremediation. Biodegradation of the chlorinated ethenes was determined by bench-scale tests 
to be carbon-limited. Anaerobic biodegradation was enhanced by the injection of a fermentable 
carbon substrate (i.e., lactic acid) to promote biodegradation in an environment with limited 
available carbon. The subsequent biodegradation resulted in the rapid, biologically mediated, 
reductive dechlorination of the TCE to vinyl chloride (VC). 

The degradation rate of VC was determined during bench-scale testing to be excessively slow. 
Therefore, to accelerate VC degradation in the Point Mugu project, aerobic co-metabolic 
degradation was also performed. The aerobic biodegradation of VC occurred rapidly and 
completely in the treatment zone to produce innocuous end products. The anaerobic phase of the 
project was performed from 1998 to 2000. The aerobic phase of the project was performed from 
2001 to 2002. This effort is well documented (Johnson, Christian D. et al., 2004; Johnson, C.D. 
et al., 2003; Granade, Steve et al., 2003; Leigh, Daniel. P. et al., 2003; Porter, Benjamin et al., 
2003; Truex, M.J. et al., 2002; Leigh, Daniel. P. et al., 2000; Skeen, Rodney S. et al., 2000; 
Karachewski, John A. et al., 1999; Johnson, Christian D. et al., 1999; Jerger, D.E. et al., 1998; 
and Shaw E & I, 2003). 

Key personnel in the Point Mugu project, the technical lead and engineering lead, will act in the 
same capacity for the Hunters Point sequential anaerobic-aerobic bioremediation treatability 
study. The same sequential anaerobic-aerobic bioremediation processes were also applied by 
these Shaw employees at the Treasure Island Naval Station located in San Francisco, California. 
Best management practices, refined through Shaw's work at Point Mugu and Treasure Island, 
will be used in the Hunters Point study. 
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The underlying principle in anaerobic-aerobic bioremediation is that chlorinated ethene can be 
biologically degraded in very reduced conditions by a process of reductive dechlorination. The 
process reduces parent compounds like tetrachloroethene (PCE) and TCE into highly reduced 
compounds like dichloroethene (DCE) and VC and, ultimately, into ethene and ethane. Ethene 
has been detected in the groundwater at Site 6, which is adjacent to Remedial Unit (RU) CS. The 
presence of ethene in groundwater at Site 6 is evidence that indigenous dechlorinating microbes 
are present and capable of performing complete dechlorination of the chlorinated ethenes 
(Interstate Technology and Regulatory Cooperation, 1999; Pankow, J.F and J.A Cherry; U.S. 
Environmental Protection Agency [EPA], 1999; Wiedemeier, 199S). Data supporting the 
presence of ethene in groundwater at the treatability study area may be found in the Tetra Tech 
EM Inc. (TtEMI) Feasibility Study (1998). The present biodegradation processes are anaerobic. 
The presence of PCE and TCE at RU-CS for years indicates that the intrinsic biodegradation rate 
may not be sufficient to completely degrade contaminants within the time available to attain 
desired remediation goals. Low degradation rates like these in areas where conditions are 
generally favorable to biodegradation generally indicate a lack of a readily available carbon 
source. It is considered likely that the intentional manipulation of ambient groundwater 
conditions will result in the complete biological degradation of the chlorinate ethenes at RU-CS. 

It has been determined that attenuation of the groundwater contaminants at the selected Hunters 
Point treatability study area had been occurring naturally prior to beginning the treatability study. 
Natural attenuation processes for these chemicals include dilution, dispersion, adsorption, 
volatilization, and biodegradation. Intrinsic biodegradation of the organics appears to be 
occurring as indicated by the presence of daughter products of PCE and TCE degradation 
including DCE, VC, and ethene. Present degradation processes are predominantly anaerobic. 
These are the same processes that will occur during the treatability study. However, during the 
study, the conditions are expected to be significantly enhanced in order to increase these 
processes many fold. 

The remainder of Section 1.0 of this Work Plan provides a brief description of the site and 
background, the site hydrogeology, nature and extent of groundwater contamination, project 
design basis, project objectives, treatability study, and project management. 

The following supplemental plans are included as appendices to this Work Plan: 

• Appendix A-Site Health and Safety Plan (SHSP) 
• Appendix B-Sampling and Analysis Plan (SAP) 
• Appendix C-Project Quality Control Plan (PQCP) 
• Appendix D-Environmental Protection Plan (EPP) 
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1.1 Project Organization 
Figure 3, "Project Organization Chart," outlines the organization and key contacts for the Shaw 
team. The roles and responsibilities of the project staff are described in the SHSP (Appendix A), 
SAP (Appendix B), and PQCP (Appendix C). 

1.2 Site Description and Background 
A detailed discussion of the history, location, description, and characteristics of RU-C5 is 
presented in the Draft Final Remedial Investigation (RI) Report for Parcel B (PRC 
Environmental Management, Inc. [PRC], 1996a). RU-C5 was initially located in Parcel B, 
Installation Restoration Site 25 (IR-25). Site IR-25 has subsequently been incorporated into 
Parcel C; however, reference documents still refer to Parcel B RU-C5. 

Building 134 has contained offices, machine shops, a refrigeration repair shop, an industrial 
quality and reliability assurance laboratory, and storage facilities. A degreaser pit labeled 
"chlorinated materials" was built into the foundation and drained to a sump partially inside and 
partially outside of the building (PRC, 1996b). Another degreaser pit that connects to the sump 
drains was located outside of Building 134. Sludge and oily waste were observed in the 
degreaser pit and sump in 1991. Both the degreaser pit and sump have been cleaned and 
removed prior to the start of the subject treatability study. The excavation backfill associated 
with the sump and degreaser pit removal will be incorporated in the treatability study design. 

In one area of the machine shop, floor tile was observed saturated with, and deformed by, oil and 
corrosive material. A utility vault is present in the southwestern exterior of the building. Fuel 
distribution lines passed beneath the central part of Building 134; these lines have been removed. 
Fuel lines adjacent to the north and east of Building 134 were removed during remedial actions 
at Parcel B. Based on site usage, chemicals of potential concern (COPCs) at RU-C5 are 
solvents, oils, polychlorinated biphenyls (PCBs), acids, and metals. 

The geology and hydrogeologic setting, topography and surface hydrology, climate, past waste 
disposal practices, and the nature and extent of the soil and groundwater contamination at IR-25 is 
discussed in the Draft Final Parcel B RI Report, Hunters Point Shipyard (PRC, 1996a) and the 
TtEMI Phase III Groundwater Data Gaps Investigation Summary Report (2003). 

The source area is located in IR-25, within Building 134. The RU-CS is oval shaped and 
generally covers the northwestern side of Building 134. The RU-CS boundary is defined by VC 
concentrations in groundwater. 

Groundwater in the area surrounding the dip tank in Building 134 was identified in the draft final 
Parcel C Feasibility Study (TtEMI, 1998) as RU-6 due to the presence of VOCs and other 
organic contaminants in groundwater and the potential for human health risk through inhalation 
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pathway and ecological risk to aquatic receptors. RU-6 was later expanded slightly to include 
the area surrounding Building 134 and renamed RU-CS (TtEMI, 2000). The outline of RU-CS is 
presented on Figures 1-1 and 1-2 of the Groundwater Data Gaps Investigation Summary Report 
(TtEMI, 2003). Figure 2-1, "Wells used in the Phase III Groundwater Data Gaps Investigation," 
from the Groundwater Data Gaps Investigation Summary Report (TtEMI, 2003), has been 
included in Appendix F for reference. The boundary of RU-CS in the vicinity of IR-2S is 
presented in Figure 2. 

1.3 Site Geology 
The geologic units in Parcel C consist of unconsolidated clay, silt, and sand of Pleistocene Age 
that unconformably overlies Cretaceous chert, shales, sandstone, and serpentonite. The unconsolidated 
sediments are divided into separate hydrogeologic units including artificial fill, undifferentiated 
Upper Sand, Bay Mud, and undifferentiated sedimentary deposits. The treatability study site is 
immediately underlain by Artificial Fill. Undifferentiated Upper Sand deposits are present directly 
beneath the Artificial Fill. The Bay Mud is absent in this area, resulting in the Undifferentiated 
Upper Sand deposits directly overlying the Undifferentiated Sedimentary Deposits. The 
Undifferentiated Upper Sand and Undifferentiated Sedimentary Deposits generally dip m a 
north-northwest direction . 

The near-surface geology of RU-CS consists of unconsolidated clay, silt, sand, and gravel to a 
depth of approximately 30 to 3S feet (ft) below ground surface (bgs). These units have been 
described from ground surface as the Artificial Fill, the Undifferentiated Sand, Bay Mud, and 
Undifferentiated Sedimentary Unit. The Artificial Fill unit extends from the surface to a depth of 
approximately 4 to 6Yi ft bgs and consists ofloose sandy angular gravel. In the area of RU-CS, the 
Artificial Fill unit directly overlies laterally continuous, locally sandy and gravelly olive-gray, 
slightly plastic clay. This clay extends to a depth of approximately 18 to 19 ft bgs. The clay unit 
directly overlies a laterally continuous clayey, silty fine- to medium-grained olive-brown sand. 

The unconsolidated sedimentary units unconformably lie on an erosional surface of the Bedrock 
unit. The bedrock unit in the area of RU-CS consists of highly fractured Franciscan Unit rock 
that weathers to clays. The bedrock surface exhibits substantial elevation changes and may 
include a relic south to north trending erosional channel. 

1.3.1 Hydrogeology 
This section describes the stratigraphy, lithology, and hydrostratigraphy of the RU-CS vicinity. 
Tidal effects on groundwater levels, groundwater flow patterns, hydraulic characteristics, and 
groundwater quality of the A-aquifer (total dissolved solids) also are discussed. In addition, the 
hydrogeological conceptual model for the RU-CS vicinity is summarized. These subjects are 
presented in more detail in the TtEMI Groundwater Summary Report (2003) . 
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An overview of geology and hydrogeology for the treatability study area may be found in 
Figure 7-2, "Cross Sections N-N' and 0-01, Parcel C, RU-C5," in the Groundwater Summary 
Report (TtEMI, 2003). Figure 4 within this Work Plan has been revised to reflect this. 
Figures 7-lb and 7-2 from the Groundwater Summary Report (TtEMI, 2003) have been 
included in Appendix F for reference. 

1.3.1.1 Site Stratigraphy and Lithology 
This section briefly describes the stratigraphy and lithology of the RU-C5 vicinity. Detailed 
cross sections are provided in the TtEMI Groundwater Summary Report (2003). The thickness 
of overburden sediments and fill above bedrock across the entire parcel range from less than 1 
foot at some locations in IR-06, located directly south of RU-6, to over 60 feet to the north of 
RU-C5 at IR-10 in Parcel B. Individual stratigraphic units and their relationship to the other 
units are described in the following sections. 

1.3.1.2 Artificial Fill (Qar) 

Heterogeneous artificial fill covers all of the RU-C5 vicinity. This fill may be as thick as 30 feet 
in the vicinity of RU-C5 and consist mainly of silty and sandy clay with clayey sand, sand, and 
sandy gravel deposits. Near the sump and dip tank area at Building 134, the artificial fill is about 
20 feet thick and consists mainly of sandy clay with clayey sand or clayey gravel lenses. The 
artificial fill at IR-25 overlies native sediments, and artificial fill lies directly on bedrock at some 
areas in IR-06. 

1.3.1.3 Undifferentiated Upper Sand (Quus) 

The undifferentiated upper sand unit is made up of primarily of unconsolidated sands that are 
either estuarine or alluvial and are described in the geological logs from the RU-C5 vicinity as 
poorly graded sands of loose to medium density. The undifferentiated upper sands transition 
laterally into and interfinger with the Bay Mud deposits near the southwestern boundary of 
IR-25. At IR-06, undifferentiated upper sands may underlie artificial fill and overlie bedrock. 
The undifferentiated upper sands may be up to 10 feet thick in some areas, but are 2 to 3 feet 
thick over most ofRU-C5. 

1.3.1.4 Bay Mud (Qbm) 

As described above, Bay Mud deposits interfinger with upper undifferentiated sands at IR-25, 
but are mostly absent at IR-06. This may suggest that the southwestern boundary oflR-25 is the 
shoreward extent of the Bay Mud deposits in the RU-C5 vicinity. Bay Mud deposits commonly 
consist of silty or sandy clay, may be up to 10 feet thick, and are laterally interfingered with the 
undifferentiated upper sands. Bay Mud deposits also may contain more permeable sediments, 
such as clayey or silty sands. In the RU-C5 area, the Bay Mud deposits are typically about 5 feet 
thick. 
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1.3.1.5 Undifferentiated Sediments (Qu) 
Undifferentiated sediments are present as a nearly continuous layer throughout the IR-25 area, 
may be overlain by either upper undifferentiated sands or Bay Mud deposits, and lie directly on 
bedrock. The deposit consists mainly of silty or clayey sands and ranges from about 5 to 10 feet 
thick near the sump and dip tank at Building 134. The extent of the undifferentiated sediments is 
limited to the IR-25 area. The undifferentiated sediments pinch out in IR-10 to the northwest, 
IR-24 to the northeast, and IR-06 to the south. 

1.3.1.6 Bedrock (Kd 
The bedrock surface in the RU-C5 area generally slopes toward the north and parallels the 1935 
shoreline. A topographic high in bedrock exists at IR-06 near the location of the former tank 
farm. Bedrock in the RU-C5 vicinity is mainly serpentinite. Some metamorphosed basalt, 
sometimes described as "greenstone," has also been found at IR-06. The serpentinite is 
moderately to deeply weathered and moderately to intensely fractured. The greenstone is dense 
and relatively competent. Serpentinite and greenstone are interlayered in the IR-06 area. 

1.3.2 Hydrostratigraphy 
This section briefly describes the hydrostratigraphy of the RU-C5 vicinity. This subject is 
addressed in more detail in the TtEMI Groundwater Summary Report (2003). RU-5 
hydrostratigraphy consists of two units: an A-aquifer and a bedrock water bearing zone (WBZ). 
The A-aquifer is described in the following sections as an upper A-aquifer consisting of artificial 
fill and a lower A-aquifer consisting of native sediments. Portions of the shallow bedrock also 
are considered to be part of the A-aquifer. The hydrostratigraphic conceptual model for RU-C5 
is based on the following observations: 

• No continuous aquitard exists at IR-25 separating the undifferentiated upper sands and 
Bay Mud from the undifferentiated sediments below; therefore, B-aquifers are absent. 

• Undifferentiated sediments are present only as a thin layer at IR-25. 

• Upper undifferentiated sands, Bay Mud, undifferentiated sediments, and shallow 
weathered or fractured bedrock are hydraulically connected. 

1.3.2.1 A-Aquifer 
The upper A-aquifer consists of heterogeneous artificial fill and overlies native sediments and/or 
bedrock. The upper A-aquifer consists primarily of silty and sandy clay with clayey sand, sand, 
and sandy gravel deposits. It is continuous across the RU-C5 vicinity, and the maximum 
saturated thickness in the RU-C5 vicinity is about 25 feet. Parcelwide, the upper A-aquifer lies 
directly on bedrock in some areas within IR-06 and on native sediments within IR-25. The upper 
A-aquifer is unconfined in most areas . 
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The lower A-aquifer is made up of native sediments from undifferentiated upper sands, Bay 
Mud, and undifferentiated sediments, and consists primarily of sandy clays, clayey sands, silty 
sands, and the upper weathered part of the bedrock. Parcelwide, the lower A-aquifer is thin or 
absent in much of IR-06 and is continuous across IR-2S. The maximum thickness of the lower 
A-aquifer in the RU-CS vicinity is about lS feet. The upper and lower A-aquifer may exhibit 
unconfined conditions, or in areas where the upper A-aquifer has very low permeability 
materials, the lower A-aquifer may be semi-confined. 

The artificial fill and upper A-aquifer are extremely heterogeneous at the sump and dip tank area 
in the northwestern portion of Building 134. Pockets of clayey sand and clayey gravel, which 
may be interconnected, exist in a matrix of low-permeability sandy or silty clays and may act as 
preferential pathways for vertical contaminant migration. The low-permeability material of the 
upper A-aquifer, near the sump and dip tank, may cause the lower A-aquifer to be semi-confined. 
In areas where the lower A-aquifer is in contact with bedrock the shallow weathered or fractured 
bedrock is considered to be part of the A-aquifer. 

The upper A-aquifer is unconfined in the western portion of IR-06 near the former tank farm. 
This area is where low-level concentrations of contamination have been observed. Permeable 
artificial fill lies directly on bedrock in this area and grades into less-permeable material 
downgradient where the lower A-aquifer appears to be semi-confined. In areas where the upper 
A-aquifer is in contact with bedrock, the shallow weathered or fractured bedrock is considered to 
be part of the A-aquifer. 

1.3.2.2 A·B Aquitard 
The laterally discontinuous clay that lies directly beneath the Artificial Fill unit is considered to 
act as a semi-confining or confining aquitard in the area of RU-CS. The presence of 
contaminants in the underlying B-Aquifer indicates that the unit has not restricted contaminant flow 
into this aquifer. Based on particle grain size and values published for similar materials 
(Heath, 1982), the hydraulic conductivity of the A-B Aquitard is considered to range from 
1 x 10-7 to 1 x 10-4 feet per day (ft/day). 

1.3.2.3 B-Aquifer 
The B-aquifer consists of saturated, porous, undifferentiated sedimentary deposits underlying 
Bay Mud deposits and overlying the Franciscan Complex Bedrock. The B-aquifer is generally 
a semiconfmed, porous granular media aquifer. The B-aquifer directly underlies the A-aquifer 
where Bay Mud deposits are absent. In areas where Bay Mud deposits are absent, the B-aquifer 
is unconfined or semi-confmed. The sources of recharge to the B-aquifer are generally unknown, 
but the bedrock water-bearing zone and the San Francisco Bay are likely to contribute to recharge. 
Where the B-aquifer is unconfined, recharge may be similar to that of the A-aquifer. In general, 
groundwater in the B-aquifer flows outward toward the San Francisco Bay. The magnitude of the 
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hydraulic gradient ranges from O.OOOS to O.OOS. Hydraulic conductivity of the B-aquifer ranges 
from 0.093 to 1.1 ft/day (TtEMI, 2003). 

Numerous wells have been installed in the B-aquifer in and around RU-CS. Eighteen bailer
method slug tests were performed in nine wells located around RU-CS. These tests also were 
performed in existing wells that will be used for the treatability study including wells 
IR2SMW900B, IR2SMW901B, and IR2SMW902B. The maximum, minimum, and average 
hydraulic conductivity for the wells located around RU-CS as determined using slug tests are 3.S6 
ft/day, 1.84 x10-2 ft/day and 4.02 x 10-1 ft/day ( 4.86 x 10-3 centimeters per second [cm/sec], 
2.52 x 10-5 cm/sec and S.S x 10-4 cm/sec), respectively. The hydraulic conductivity for the wells 
included in the treatability study test cell are 3.97 x 10-2 ft/day, 7 .86 x 10-2 ft/day and 1.44 x 10-2 

ft/day (S.43x 10-5 cm/sec, 1.07 x 10-4 cm/sec and 1.97 x 104 cm/sec) for wells IR2SMW900B, 
IR2SMW901B, and IR2SMW902B, respectively. These determined hydraulic conductivity 
values are consistent with published values for silty sands (Heath, 1982). 

One pump test was performed by TtEMI in RU-CS on from July 31 to August 2, 2002 (TtEMI, 
2002). During this pump test, groundwater was extracted from well IR2SMW901B. 
Groundwater was pumped at a constant rate of 0.26 gallons per minute (gpm). The preliminary 
results indicate the hydraulic conductivity of the B-Zone in the treatability study test cell is 
approximately S x 10 -I ft/day. The pump test results are similar to those determined during the 
slug tests. 

1.3.2.4 Bedrock Aquifer 
The upper weathered portions and the deeper fractured portions of the Franciscan Complex 
Bedrock comprise the bedrock water-bearing zone. The bedrock water-bearing zone appears to 
be in direct hydraulic communication with the A- and B-aquifers where those aquifers directly 
overlie it. This occurs in excavated areas adjacent to the former 193S shoreline. Groundwater 
within the bedrock water-bearing zone is limited to the discrete fractures of shear zones or 
weathered portions. Sources of recharge to the bedrock water-bearing zone include precipitation, 
runoff, possible leakage from storm drains and sanitary sewers, and (in some areas) the A-aquifer. 
The direction of groundwater flow in the bedrock water-bearing zone at HPS is not discussed in 
the RI Report because of the uncertainty associated with continuity of the fractures and weathered 
portions of the unit. 

1.3.2.5 Bedrock Water-bearing Zone 
The bedrock WBZ in the RU-CS vicinity consists of fractured serpentinite and greenstone 
(metamorphic basalt), with different degrees of weathering, and is relatively shallow throughout 
the RU-CS vicinity . 
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• 1.3.3 Tidal Effects 
Tidal influence was observed during aquifer testing in July and August 2002 as reported in the 
TtEMI Groundwater Summary Report (2003). Tidal fluctuations as great as 0.2 feet were 
observed during background monitoring prior to performing aquifer testing. Tidal fluctuations 
less than 0.1 feet were observed in the lower A-aquifer during the recovery portion of aquifer 
testing. These responses suggest that the lower A-aquifer is hydraulically connected to the Bay 
and is semiconfined. The lack of tidal influence in the upper A-aquifer can be attributed to 
heterogeneities, which isolate it from the Bay, or to unconfined conditions. 

1.3.4 Groundwater Flow Patterns 
The groundwater flow regime of the A-aquifer in the vicinity of RU-C5 has several significant 
features (TtEMI, 2003). A groundwater divide is oriented east to west across the northern part of 
IR-25 near the sump and dip tank area. A groundwater trough runs along the southwestern edge 
of IR-25 and may be associated with a storm drain or sanitary sewer that follows a similar 
course. A groundwater mound is located to the east oflR-25. These features direct groundwater 
flow toward the Bay to the northeast or toward Dry Dock 3 to the southeast. 

The hydraulic gradient in the vicinity of the sump and dip tank in Building 134 is about 0.01 and 
the gradient in the vicinity of the groundwater trough near IR-06 is steeper than the gradient for 

• most of RU-C5 (TtEMI, 2003). 

• 

Vertical hydraulic gradients in the RU-C5 area range from 0.049 upward to 0.084 downward 
(TtEMI, 2003). The vertical hydraulic gradient near the sump and dip tank. at Building 134 
ranges from 0.049 upward to 0.025 downward. Water levels used in the vertical gradient 
calculations are adjusted using total dissolved solids (TDS) data. This indicates the vertical 
transport direction from the dip tank area is highly variable, but that at least some transport to 
deeper lithologic units can be expected. 

1.3.5 Hydraulic Characteristics 
Hydraulic characteristics are addressed in more detail in the TtEMI Groundwater Summary 
Report (2003). Hydraulic conductivities determined by constant rate pumping tests range from 
0.81 to 4.2 ft/day in the upper A-aquifer and 0.36 to 1.06 ft/day in the bedrock WBZ. 

1.3.5.1 Groundwater Flow Velocity 
Groundwater flow velocity near the sump and dip tank in Building 134 is reported to be 0.007 
ft/day (TtEMI, 2003). This rate assumes a representative hydraulic conductivity value of 0.1 
ft/day in the A-aquifer, a hydraulic gradient of 0.01, and an average effective porosity of0.15 for 
the semi-confined lower A-aquifer. Groundwater flow velocity determinations are addressed in 
more detail in the TtEMI Groundwater Summary Report (2003) . 
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A summary of the hydrogeological conceptual model for the RU-C5 vicinity as reported in the 
Groundwater Summary Report (TtEMI, 2003) is provided below. 

• The aquifer system consists of an A-aquifer and a bedrock water bearing zone. The 
A-aquifer is divided into an upper low-permeability zone and a lower zone. 

• The upper A-aquifer consists of extremely heterogeneous artificial fill, mainly 
consisting of clayey sand lenses in a fine-grained, low-permeability matrix. 

• The upper A-aquifer extends across all of the RU-C5 vicinity. 

• The lower A-aquifer consists of native sediments and shallow weathered or fractured 
bedrock. 

• The lower A-aquifer is continuous over most of the RU-C5 vicinity, but is absent at 
some locations in IR-06. 

• At the sump and dip tank area, the lower A-aquifer is semi-confined. 

• A groundwater divide is present across RU-C5. Over most of RU-C5, groundwater in 
the A-aquifer flows northeast toward Piers B and C; however, the groundwater trough, 
which follows the storm drain or sanitary sewer, also directs groundwater flow 
southeast towards Dry Dock 3 . 

• A representative groundwater flow velocity in the lower A-aquifer is 0.007 ft/day 
based on hydraulic parameters from the 2002 aquifer test. 

• Vertical gradients between the upper and lower A-aquifer are highly variable and 
probably results from heterogeneity in the A-aquifer. 

• Significant tidal effects (groundwater level fluctuations greater than 0.10 feet) were 
observed in shallow bedrock (considered part of the A-aquifer) at RU-C5, where the 
aquifer is semi-confined. No significant tidal effects were observed in the upper 
unconfined A-aquifer. 

• Representative aquifer hydraulic parameters for the lower A-aquifer near the sump and 
dip tank areas determined through the 2002 constant rate aquifer test at RU-C5 are as 
follows: hydraulic conductivity is about 0.1 ft/day (3.5E-5 cm/sec) and aquifer 
storativity is about 0.003. 

• A-aquifer TDS concentrations at IR-25 vary from below 3,000 mg/L in the west to 
over 10,000 mg/L in the east. A-aquifer TDS concentrations at IR-06 are below 
3,000 mg/L. 

1.4 Nature and Extent of Contamination in Groundwater at RU-C5 
Groundwater in RU-C5 has been impacted by volatile and semivolatile organic compounds . 
Total volatile organic compounds (VOCs) have been detected at concentrations up to 124 mg/L in 
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the treatability study area. The majority (99.5 percent) of the volatile organic compounds 
detected in the groundwater at RU-CS consist of chlorinated ethenes (PCE, TCE, DCE, and vinyl 
chloride), chlorinated ethanes (monochloroethane, 1,2-dicloroethane [DCA]), and chlorobenzenes 
(monochlorobenzene, 1,2- and 1,4-dichlorobenzene, and 1,2,3- and 1,2,4-trichlorobenzene). The 
remainder of the voes include acetone, benzene, carbon disulfide, chloroform, ethylbenzene, 
toluene, and xylenes. 

Dense Nonaqueous Phase Liquids (DNAPLs) have been detected in the A-zone in well 
IR25MW19A and in the B-aquifer in well 902b. The DNAPLs were detected after installation and 
development of well 902b and later when purging. The DNAPLs are considered to be reflective 
of residual ganglia and not indicative of a "pool" of DNAPLs. 

A summary of primary contaminant concentrations is presented in Table 7-6 of the Groundwater 
Summary Report (TtEMI, 2003). A list of primary volatile and semivolatile organic compounds 
in the groundwater at RU-5 is provided below with notes related to whether the compounds are 
biodegradable. 

List of Contaminants from RI 
Contaminant Biodegradable 

Aroclor 1260 Not very biodegradable 
1,2-Dichlorobenzene Aerobically biodegradable 
1,4-Dichlorobenzene Aerobically biodegradable 
PCE Anaerobically only 

TCE Anaerobically preferably, but also aerobically 

vc Anaerobically and aerobically. 
DCE Anaerobically preferably, but also aerobically 

1,2-DCA Anaerobically and Aerobically 
Pentachlorophenol Aerobically biodegradable 
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2.0 Treatability Study Objectives 

The object of this ISB treatability study is to demonstrate the degradation of various organic 
compounds in a sequential (i.e., two step) anaerobic-aerobic process. In addition, the data must 
provide a sound technical basis for comparing ISB with other groundwater treatment 
alternatives. The following objectives were established to meet this goal: 

• Provide data sufficient to evaluate the effectiveness, implementability, and cost of the 
technology as applied to a full-scale remediation. The EPA guidance for conducting 
remedial investigations and feasibility studies under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) (EP A/540/G-
89-004, OSWER Directive 9355.3-01) was used in determining the data requirements 
necessary to support these objectives within the study. 

• Obtain baseline concentrations for chemicals of concern. 

• Obtain field and laboratory data to evaluate the viability and effectiveness of anaerobic 
treatment technology for degrading the dissolved chlorinated ethene contamination in 
groundwater beneath the site. The required data will be obtained by monitoring 
system operation and collecting and analyzing groundwater samples . 

• Obtain field and laboratory data to evaluate the viability and effectiveness of aerobic 
biological treatment technology of degradation of chlorinated ethane, chlorinated 
ethane, and polycyclic aromatic hydrocarbon (P AH) contamination in the groundwater at 
RU-C5. The required data will be obtained by monitoring system operation and 
collection and analysis of groundwater samples. 

• Continue to refine best management practices in this newly developing technology 
application. 

2.1 Design Basis 
The treatability study will be performed to evaluate sequential anaerobic-aerobic bioremediation 
of organic contaminants in the groundwater at RU-CS. The application of sequential anaerobic
aerobic in situ bioremediation has been successfully applied at sites contaminated with 
chlorinated ethenes (Truex et. al., 2002). In one example, TCE was rapidly reduced to VC. 
However, VC degradation rates were substantially slower which resulted in the accumulation of 
VC. The application of aerobic bioremediation processes resulted in the degradation of the 
accumulated residual VC. The successful implementation of this technology demonstrates that 
aquifer conditions can be manipulated to create an aerobic environment in areas that were 
predominantly anaerobic. 

The following sections describe the bioremediation process and the conceptual approach to 
implementing the treatability study. 
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2.1.1 Technical Description of Anaerobic In Situ Bioremediation 
Chlorinated ethenes and chlorinated ethanes have been shown to be biodegradable under specific 
reduced and oxidized conditions. Biological degradation of chlorinated ethenes by indigenous 
microbes can be enhanced by providing appropriate supplemental food nutrients in the form of 
fermentable substrates. Application of anaerobic in situ biotreatment is accomplished by 
distributing a fermentable substrate (e.g., lactate) throughout a contaminated portion of the 
aquifer to stimulate anaerobic biological dechlorination activity. Fermentable substrates are 
most often introduced into the subsurface by mixing them with water and injecting or percolating 
them into the subsurface. At the Hunters Point treatability study area, groundwater from the 
treatability study area will be removed from the subsurface, amended with a fermentable 
substrate, and re-introduced into the subsurface. 

Stage 1 anaerobic bioremediation technology takes advantage of reductive dechlorination by 
microbes that combines dechlorination with internal energy production and cell growth. This 
metabolic function, termed chlororespiration, allows microbes to thrive in the presence of 
chlorinated ethene concentrations up to 150 mg/L (Ballapragada, et al., 1997; Maymo-Gatell, et 
al., 1997; Ballapragada, et al., 1995; Sharma and McCarty, 1996; Scholz-Muramatsu, et al., 
1995; Holliger and Schumacher, 1994) and even concentrations up to 500 mg/L (Dick, 2001). 
Tests using subsurface soil from six contaminated sites have consistently shown that additions of 
an electron donor (i.e., fermentable substrate) such as lactate will induce efficient reductive 
dehalogenation at initial chlorinated ethene levels between 1 and 100 mg/L (Gao, et al., 1997; 
Skeen, et al., 1996). Chlororespirators are capable of rapid and efficient reductive dehalogenation of 
all chlorinated ethenes, and dichloroethane, to nonhalogenated end products (Ballapragada, et al., 
1995; Tandoi, et al., 1994; Skeen, et al., 1995; DiStefano, 1991). During this dehalogenation 
process, each compound is reduced by the replacement of a chlorine atom by a hydrogen atom. 
The potential parent and degradation products are therefore PCE, TCE, DCE, VC, and ethane. 
Ethene is further reduced to ethane. Complete mineralization of these compounds will result in 
the production of chlorine ions, carbon dioxide, and water. Compete dechlorination of PCE and 
TCE has been shown to occur biologically by one group of microorganisms (Dehalococcoides sp ). The 
presence of degradation products such as cis-1,2-DCE, VC, and ethene are circumstantial evidence that 
these organisms are present. Furthermore, microbes that use chlororespiration are orders-of
magnitude more efficient at degrading chlorinated ethenes than traditional co-metabolic systems 
because they use chlorinated solvents in beneficial reactions. This is evidenced by published 
ratios for the quantity of TCE that is converted to nontoxic compounds per mole of added 
electron donor are 6x10·6 (mole/mole) for anaerobic co-metabolism, 5x10-3 (mole/mole) for 
aerobic co-metabolism, and 0.6 (mole/mole) for chlororespiration. Clearly, the substrate 
requirements for chlororespiration are at least 100 times lower than for the next most efficient 
activity. This lower electron donor requirement results in lower operating costs for an ISB 

• system since fewer fermentable substrates must be injected into the subsurface. For this reason, 
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anaerobic dechlorination was selected as the preferred remedial alternative at RU-CS 
Building 134. 

In order to assess the effectiveness of the dechlorination, the molar concentration of the 
chlorinated organics will be calculated from the mass concentration. Because anaerobic 
transformation of chlorinated ethenes occurs on a 1 to 1 molar basis, the reduction in one mole of 
a chlorinated ethane should result in the production of one mole of a degradation product. An 
increase in the concentration of ethane and ethene in conjunction with the decrease in the 
chlorinated ethenes will be evaluated relative to the conservative tracer. If the change in 
concentration is in excess of twice the background and analytical variability, the change will be 
considered substantial. 

2.1.2 Technical Description of Aerobic In Situ Bioremediation 
The anaerobic degradation that will occur in the treatability study will produce chlorinated 
ethanes like DCE and VC. Groundwater sampling in the treatability study area has previously 
shown the presence of DCE, VC, other chlorinated ethanes, PAHs, other VOCs, and other 
semivolatile organic compounds (SVOCs). These contaminants may be degraded very slowly 
under anaerobic conditions. At many field sites, an aerobic treatment regime is being used to 
accelerate degradation of such contaminations. The anaerobic process efficiently degrades many 
of the contaminants of concerns in the study area, but is not efficient in degrading all the 
contaminants. For example, the chlorethane 1,2-DCA has been shown to degrade to ethene 
under anaerobic conditions (Gerritse, et al., 1999). However, 1,2-DCA also has been shown to 
be more degradable with the addition of an oxygen source (Hicks, et al., 1999; Gerritse, et al., 1999). 
The constituents 1,2- and 1,4-dichlorobenzene and 1,2,3-trichlorobenzene (TCB) and 1,2,4-TCB have 
also been shown to degrade under aerobic conditions (Gibbs et al, 1999). PAH, including 
naphthalene, methylnaphthalene, acenapthene, anthracene, and phenanthrene, are also known to 
degrade aerobically (Haeseler, et. al, 2001; Allen, et. al, 2001). 

In this treatability study, steps will be taken during the aerobic stage to accelerate degradation of 
contaminants and residual anaerobic compounds. These steps involve application of methane 
and oxygen. Naturally created methane reserves formed during the anaerobic stage will be 
available initially for microbial activity within the aerobic stage. This reserve will be 
supplemented, as necessary, as the aerobic stage progresses. Proper methane balance is 
approached two ways. Initially, methane is theoretically determined as based on stoichiometric 
limits. As the treatability study (TS) progresses, methane balance is maintained using methane 
laboratory measurements made using samples of groundwater from wells within the TS area and 
process water obtained at the injection wellhead. 

The aerobic microbial degradation process involving methane is called aerobic co-metabolic 
bioremediation. It is mediated by non-specific monooxygenase enzymes of bacteria such as 

ConcDP-K.H02569 Hunters Pl (EMAC)VnSitu\WPIWP_f.doc 
6.22.04 2-3 Document Control Number NAV004-007-H 

Revision 0-June 18, 2004 



• 

• 

• 

methanotrophs, toluene oxidizing bacteria, and phenol oxidizing bacteria (Chang and Alvarez
Cohen, 1995; Ensley, 1991; Hopkins, et al., 1993). The monooxygenase enzyme is normally 
used to transform the substrate (e.g., methane) into a compound that can be further metabolized 
by the bacteria for growth and energy. Because the monooxygenase enzyme is nonspecific, it 
can also interact with other compounds similar in structure to methane. When the 
monooxygenase interacts with chlorinated ethene compounds, it uses molecular oxygen to create 
an epoxide at the previous double bond between the carbon atoms in the molecule. The low 
concentration of oxygen at the site indicates that aerobic heterotrophic bacteria are present and 
utilizing available oxygen. The epoxidation destabilizes the molecule and it breaks apart into 
nonhazardous constituents (McFarland, et al., 1992; Little, et al., 1988). During the process of 
epoxidation, the products are also destructive to the monooxygenase enzyme. Thus, the 
microbes have only a limited capacity for transformation of chlorinated ethenes before their 
monooxygenase enzymes become inactivated. In order to perpetuate this process, a primary 
growth substrate for the bacteria must be periodically provided so that the bacteria can produce 
more monooxygenase enzyme. The primary growth substrate (e.g., methane) inhibits 
chlorinated ethene degradation because the monooxygenase enzyme has more affinity for the 
primary substrate than for chlorinated ethene compounds (Semprini, et al., 1991; Ensley, 1991; 
Alvarez-Cohen and McCarty, 1991 ). In the design of remediation systems using aerobic co
metabolic processes, it is necessary to address both the transformation capacity and inhibition of 
chlorinated ethene degradation by the primary growth substrate. 

Oxygen will also be supplemented during the aerobic stage. However, since there will be no 
reserves like with methane, supplementation will occur early in the aerobic stage of the 
treatability study. The aerobic microbial degradation process involving oxygen is called aerobic 
respiration. For this process to occur, an electron source (oxygen) is provided to the indigenous 
bacteria to degrade the residual chlorinated ethenes, pentachlorophenol, P AH, and chlorinated 
ethanes. The bacteria use the oxygen as a respiratory source and carbon as a food source (P AH and 
chlorinated ethanes) to make energy. This reaction takes the organic compounds along with the 
existing oxygen to produce harmless byproducts, including chlorine ion, carbon dioxide, and 
water. 

2.2 Scope of Work 
The purpose of this treatability study is to test design, construction, and operation of a pilot-scale 
in situ biotreatment system and to collect appropriate data to evaluate effectiveness, 
implementation, and cost. The treatability study will consist of a two-stage sequential process 
that includes anaerobic and aerobic stages. Both stages will use a subsurface treatability study 
area consisting of one groundwater extraction well (IR25EW01A), one injection (IR25IW02A) 
well, and three intermediate monitoring wells (IR25MW53A, IR25MW54A, IR25MW56A) 
located within the footprint of the former sump and degreaser pit associated with Building 134 
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(Figure 2). Groundwater will be pumped from the extraction well, amended with microbial 
supplemental nutrients (i.e., substrates), and re-introduced into the subsurface using the injection 
well. The proposed schedule for completing the activities associated with this Work Plan is 
provided in Appendix E. 

Stage 1 of the treatability study will be performed in two phases. In Stage 1, Phase 1, 
groundwater from the A-aquifer will be removed from an extraction well located in the 
excavation outside Building 134. The extracted groundwater will be amended with a 
fermentable substrate and re-injected into the subsurface using an injection well located on the 
southwest side of the removed sump. In Stage 1, Phase 2, biodegradation monitoring will occur. 

The approximate duration of Stage 1, Phase 1 is one month. Groundwater simulations have been 
used to develop the most efficient strategy for substrate injection. Due to the relatively low 
hydraulic conductivity of the aquifer (approximately lxl0-4 cm/sec), the estimated removal 
duration and rate from the extraction well are approximately 10 days and 0.1 gpm, respectively. 
However, the treatability study does not rely on distribution of the substrate by ambient 
groundwater flow rates. The groundwater flow direction during substrate injection will be 
controlled by the flow field created by the extraction-injection well system. Substrate 
distribution rates will be enhanced by an increased hydraulic gradient resulting from the removal 
of water (thus drawing down the water level) at the extraction well, and the injection of water 
(thus increasing the water level) at the injection well. The hydraulic gradient will therefore be 
greater than the ambient groundwater gradient. Due to the increased hydraulic gradient between 
injection and extraction wells, the predominant groundwater and substrate flow direction will be 
from the injection well to the extraction well. Upon completion of the substrate injection, 
ambient groundwater conditions will be re-established. As noted, however, the ambient 
groundwater flow rate is very low. Therefore, the substrate will tend to stay in the treatment 
zone during the monitoring period. To improve groundwater extraction and circulation through 
the treatability study area, the excavation associated with the removal of the degreaser pit and 
sump at Building 134 were backfilled with permeable material. The removal of the degreaser pit 
and sump eliminates a potential source area of DNAPL. The placement of permeable backfill 
creates a larger cone of depression to facilitate capture of impacted groundwater. The injection 
well and monitoring wells are screened in native soil to allow the injected nutrients to break 
down the chlorinated ethenes. Substrate will be injected under slight pressure creating a 
groundwater mound that will force nutrients into the formation. The removal of the degreaser pit 
and sump, backfill of the resulting excavation, and new wells installation are activities completed 
through Contract Number N68711-01-D-6011. Figure 4 provides the cross section of the wells 
that will be installed relative to the extraction trench. 

The construction of the large-diameter groundwater injection well will result in the removal of a 
substantial contaminant mass within the treatability study area. Another objective of the TS is to 
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evaluate whether the use of a large-diameter well provides an effective enhancement for 
substrate distribution. 

2.2.1 Stage 1-Phase 1 (Anaerobic) 
Twenty samples will be collected weekly for 1 month during Stage 1, Phase 1 from the 5 wells 
(IR25IW02A, IR25EW01A, IR25MW53A, IRMW54A, and IR25MW56A) in the treatability 
study area as shown in Figure 2 in this plan and SAP (Appendix B) and Table 2a in the SAP 
(Appendix B). This sampling will occur simultaneously with the recirculation of substrate
amended groundwater. 

2.2.2 Stage 1-Phase 2 (Anaerobic) 
The second phase (Phase 2) of Stage 1 will consist of biodegradation monitoring. This 
monitoring will begin 2 to 4 weeks after the fermentable substrate is distributed through the 
subsurface in the Stage 1, Phase 1. The duration of Stage 1, Phase 2 is 4 to 5 months. No 
groundwater circulation will occur during Phase 2. Fermentable substrate distributed throughout 
the test cell during Stage 1, Phase 1 is expected to be utilized by indigenous microbes in the 
degradation of the contaminants. Groundwater samples will be collected during Stage 1, Phase 2 
biweekly from the 5 wells (same as Stage 1, Phase 1) for about 5 months in the TS test cell as 
shown in Figure 2 in this plan and SAP (Appendix B) and Table 2a in the SAP (Appendix B) . 

The piping and instrument diagram of the anaerobic ISB system is provided as Figure 5. 

The proposed scope of work for Stage 1 includes the following: 

• Collect baseline groundwater samples for laboratory analysis from wells located 
within and around the treatment area as shown in Figure 2 in this plan and SAP 
(Appendix B). Groundwater sample locations and frequency are summarized in 
Table 2a of the SAP (Appendix B). 

• Design, construct, install, and operate a groundwater-fermentable substrate injection 
system. 

• Perform an anaerobic bioremediation TS to evaluate the effectiveness of anaerobic 
degradation of chlorinated ethene contaminants in groundwater within the treatability 
study area. 

• Collect performance monitoring groundwater samples from wells located within and 
around the treatment area during the anaerobic bioremediation treatment to evaluate 
effectiveness of the treatment system (Figure 2). Sample collection and analytical 
procedures are presented in the SAP (Appendix B). 

• Collect performance soil samples for laboratory analysis from the saturated zone at 
four locations near wells IR25MW53A, IR25MW54A, IR25MW55A, and 
IR25IW02A (Figure 2). Analytical test parameters are presented in the SAP 
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2.2.3 

(Appendix B). Initial baseline soil samples were collected prior to the onset of the 
treatability study during construction associated with Contract Number N68711-01-D-
601 l. The SAPs associated with contracts N62474-98-D-2076 and N68711-0l-D-
6011 are the same relative to procedures for soil sample collection and soil sample 
analysis. 

Stage 2-Phase 1 (Aerobic) 
Stage 2 of the treatability study will be performed to evaluate in situ aerobic bioremediation 
processes. This part of the study will be performed using the same five wells as in Stage 1, 
within the treatability study test area as shown in Figure 2 in this plan and the SAP (Appendix B) 
and Table 2a in the SAP (Appendix B). This process involves the addition of oxygen, sodium 
nitrate, and/or methane to enhance microbial activity in order to accelerate the aerobic 
degradation of contaminants, including remaining chlorinated ethenes. The process will create 
an ISB immediately around the injection well, IR25IW02A. Groundwater will be recirculated 
through the ISB for biodegradation of contaminants to occur. The piping and instrument diagram 
of the aerobic ISB system is included as Figure 6. 

During Stage 2-phase 1, GW samples will be collected from wells IR25EW01A, IR25IW2A, 
IR25MW53A, IR25MW54A, and IR25MW56A on a weekly basis for approximately three 
months as shown in Figure 2 in this plan and the SAP (Appendix B). Sampling frequency and 
analytical parameters are shown in Table 2a in the SAP (Appendix B). Groundwater samples 
collected from the newer deep well within the study area, IR25MW56A, will be analyzed only 
forVOCs. 

2.2.4 Stage 2-Phase 2 (Aerobic) 
During Stage 2-phase 2, groundwater samples will be collected from the system manifold and 
monitoring wells IR25MW53A and IR25MW54A at a frequency of twice a week for 1 month 
and biweekly for a subsequent month as shown in Figure 2 in the SAP (Appendix B). Each 
sampling event will consist of a total of 7 samples collected at two monitoring wells and the 
system manifold as shown in Table 2a in the SAP (Appendix B). 

During Stage 2-phase 2, groundwater samples will also be collected from the newer deep well 
within the study area, IR25MW56A, at a frequency of once per week for two months. 
Groundwater samples collected from the newer deep well will be analyzed only for VOCs. 

The proposed scope of work for Stage 2 includes the following: 

• Install and operate an oxygen, sodium nitrate, and/or methane-injection system. 

• Perform an aerobic bioremediation treatability study to evaluate the effectiveness of 
aerobic degradation of PAH, 1,2-DCA, dichlorobenzenes, and residual chlorinated 
ethene contaminants in groundwater within the treatability study area. 
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• Collect performance monitoring groundwater samples from wells located within and 
around the treatment area during the aerobic bioremediation treatment test to evaluate 
effectiveness of the treatment system (Figure 2). Sample collection and analytical 
procedures are presented in the SAP (Appendix B). 

• Collect final groundwater samples from wells located within and around the treatment 
area for laboratory analysis (Figure 2). Sample collection and analytical procedures 
are presented in the SAP (Appendix B). 

• Collect final performance soil samples for laboratory analysis from the saturated zone 
at four locations near wells IR25MW53A, IR25MW54A, IR25MW55A, and 
IR25IW02A (Figure 3). Analytical procedures are presented in the SAP 
(Appendix B). 

• Evaluate field and laboratory data and prepare a data summary describing the 
supplementary site characterization and treatability study results to support the full
scale implementation of anaerobic-aerobic treatment at the subject facility. 

The materials required for Stage 1 (anaerobic) and Stage 2 (aerobic) of treatability study include: 

• Stage I-Sodium lactate and sodium bromide 
• Stage 2-0xygen, methane, and/or sodium nitrate 

These materials will be stored in a secondary containment area in Building 99 at Hunters Point 
Shipyard. 

The process equipment configuration and mixing/injection skid for Stages 1 and 2 are provided 
on Figure 5 and Figure 6. 

2.3 Implementation Logic 
The work scope in Section 2.2 describes a proven sequential process. Within each stage there 
are two phases. Benefits inherent with this process as planned are provided below: 

1. The Work Plan progresses from the least complex processes to the most complex. 

2. The processes progress from those having relatively lower costs to those having 
relatively higher costs. 

3. It is theoretically possible to achieve the desired treatability study results prior to 
performing all planned sequential processes. If the desired results are achieved 
without performing the entire planned work scope, then the treatability study will be a 
success without advancing through the most complex and most costly processes. 

In Stage 1, advancement to Phase 2 from Phase 1 is based on when the substrate is distributed 
• throughout the treatability study area. The treatability study area is the area of RU-C5 that 
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includes all the wells that will be monitored as part of this TS. The test cell is the portion of the 
treatability study area in which active biodegradation will be performed. The test cell is the 
lateral and vertical extent of the study area in which the nutrients are distributed in the 
subsurface. The areal extent of the treatability study will encompass the area between the 
injection and extraction wells and will extend slightly up gradient from the injection well. The 
width of the treatability test area will be approximately 10 feet on either side of the line 
extending from the injection well to the extraction well. The actual dimensions of the treated 
area will be determined based on site-specific conditions including hydraulic conductivity and 
heterogeneity of the aquifer. Both phases of Stage 1 will occur in this treatability study. 

The evaluation of Stage 2 aerobic processes will be performed to evaluate the degradation ofVC 
and aerobically biodegradable compounds identified in the RI. The determination to advance 
from Stage 1 to Stage 2 is based on an evaluation of the empirical rate for VC biodegradation. If 
VC degradation does not occur or VC degradation rates do not indicate that complete 
biodegradation under full-scale remediation under anaerobic conditions will occur in less than 3 
years, then Stage 2 will be performed according to the proposed schedule (Appendix. E). If VC 
degradation rates indicate that complete biodegradation of VC is underway, then Stage 1, 
Phase 2 may be extended to allow for an accurate determination of the biodegradation rates and 
completeness of the biodegradation . 

The purpose of Stage 2, Phase 1 is to degrade aerobically biodegradable organics identified in 
the RI and residual VC potentially remaining after the reductive dechlorination of the chlorinated 
ethenes. Upon completion of Stage 1, Phase 2, Stage 2, Phase 1 will be initiated. In Stage 2, 
Phase 1, oxygen will be introduced to the subsurface in order to biodegrade residual methane 
remaining from the anaerobic stage and to aerobically biodegradable chemicals of concern 
identified in the RI. If VC degradation is complete in Stage 2, Phase 1 then Stage 2, Phase 2 will 
not be performed. 

The purpose of Stage 2, Phase 2 is to demonstrate aerobic co-metabolic biodegradation of VC 
that may remain following Stage 1 and Stage 2, Phase 1. If VC is degraded in the previous 
phases, then Stage 2, Phase 2 will not be performed. If VC is not degraded in the previous 
phases, then Stage 2, Phase 2 will be initiated. This stage will include the addition of methane 
and oxygen to promote co-metabolic biodegradation ofVC. 

In Stage 2, Phase 1 oxygen will be added to the TS test area so that it may combine with P AHs, 
1,2-DCA, and dichlorobenzenes in order to promote aerobic microbial degradation. The source 
for oxygen will be industrial grade compressed gas delivered through a manifold in the aerobic 
system. Oxygen will be injected into the subsurface at a concentration of about 40 mg/L. 
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Sodium nitrate will be injected into the study area each time oxygen is injected. Sodium nitrate 
is known to provide bacteria with sufficient nitrogen required for microbial protein synthesis. 
An absence of or insufficient nitrogen is known to inhibit the microbial production rates of 
enzymes essential for protein synthesis. 

It is desirable to maintain methane concentrations of approximately 5 mg/L in order to obtain the 
chemical balance necessary for co-metabolic degradation of VC. If methane concentrations are 
too high, then the majority of the enzymes will be consumed in methane destruction and 
microbial enzyme concentrations will be insufficient for promoting co-metabolic degradation of 
vc. 

The oxygen and existing methane (from microbial activity in Stage 1) are necessary to promote 
aerobic microbial degradation (i.e., respiration) of VC. If VC degrades in Stage 2, Phase 1, then 
there is no need to advance to Stage 2, Phase 2. If VC degradation has not completely occurred 
in Stage 2, Phase 1, then the treatability study will advance to Stage 2, Phase 2. The decision to 
advance from Phase 1 to Phase 2 within Stage 2 (aerobic conditions) is based on when all 
methane generated during Stage 1 (anaerobic conditions) is consumed and VC concentrations 
have not become asymptotic. 

In Stage 2, Phase 2, methane is added to the treatability study test cell. This will not be 
necessary if the methane reserve generated in Stage 1 by anaerobic microbial activity is 
sufficient to support degradation of VC. However, if the methane reserve is insufficient, then 
methane will be introduced into the treatability study test cell to promote co-metabolic 
degradation of VC . 
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• 3.0 Preconstruction Activities 

This section describes the preconstruction activities associated with the preconstruction meeting, 
mobilization, and work site preparation. 

3.1 Preconstruction Meeting 
Prior to commencing field activities, a meeting will be held with the Navy Remedial Project 
Management (RPM) and Residential Officer in Charge of Construction (ROICC) and Shaw 
project personnel. During this meeting, the participants will discuss administration of the project, 
notification procedures, protection of environmental resources, the health and safety program, 
contract quality control (CQC) issues, and submittals. 

3.2 Mobilization and Site Preparation 
Mobilization and site preparation will consist of the following activities: 

• Mobilizing personnel to HPS 
• Obtaining security passes 
• Implementingsite protection and health and safety procedures 

• The TS will occur within and adjacent to Building 134. Work zones, including exclusion, 
contamination reduction, and support zones, will be identified and established according to the 
EPP (Appendix D) and SHSP (Appendix A). Field personnel will be responsible for maintaining 
the work zones throughout the construction and operation phases of this project. Barriers and 
barricades may be placed at and around all work areas as appropriate. 

• 

The temporary facilities will include a Shaw office trailer, sanitary facilities, and storage areas. 
The trailers require electrical power, water, and telephone utilities. 

The work site will be kept clean of rubbish and debris. Due to the extensive pavement and 
development of the treatability study area, additional environmental protection measures are not 
anticipated at this time . 
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• 4.0 Groundwater and Soil Sampling Program 

• 

• 

Groundwater sample locations are as shown in Figure 2 in this plan and the SAP (Appendix B). 
Groundwater sample locations, frequency, and analytical parameters are summarized in Table 2a 
in the SAP (Appendix B). Soil sample locations are shown in Figure 3 in this plan and the SAP 
(Appendix B). Soil sample locations, frequency, and analytical parameters are summarized in 
Table 2b of the SAP (Appendix B). 

Groundwater samples will be collected for laboratory analysis following the procedures outlined 
in the SAP (Appendix B). Before sampling each well, the depth to groundwater will be 
measured using a Solinst® water level meter. The monitoring wells will be purged using a 
micro-purge or low flow sampling technique using a peristaltic pump. Drawdown will be 
limited to no more than 10 percent of the saturated well thickness. The depth to water in the 
monitoring well will be checked during purging to ensure little or no drawdown or mixing 
stagnant and formation waters occurs. After the purge water parameters of dissolved oxygen, 
pH, and temperature measurements have stabilized according to procedures described in the 
SAPs, a peristaltic pump will be used to collect samples from the monitoring wells. Once 
sample water has been brought to the surface, a portion of the sample will be transferred into 
laboratory-provided and -preserved containers using a low-flow regulator to minimize 
volatilization. 

In addition to laboratory analysis, groundwater samples will be analyzed for field parameters. 
Field testing will be performed to determine whether subsurface conditions are favorable for 
microbial activity. Sample collection and analytical field procedures are described in the SAP 
(Appendix B). 

Progress soil samples will be collected for laboratory analysis from the saturated zone at four 
locations following the anaerobic and aerobic bioremediation stages to confirm process 
effectiveness (Figure 3). Initial baseline soil samples were collected prior to the onset of the in 
situ groundwater bioremediation through a separate fixed price contract established by Navy for 
this purpose. 

Progress soil samples will be collected using direct push equipment according to the procedures 
described in the SAP (Appendix B). Sample collection depths will be approximately 8 ft bgs. 
Direct push equipment will be used for sample collection due to the rapidity it provides when 
collecting relatively shallow samples and because it produces only a very small volume of waste 
materials compared to other procedures. An EnCore™ sampling device will be used m 
coordination with direct push equipment when collecting sub-samples for voe analysis . 
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Samples collected for contract laboratory analysis will be labeled, documented using a chain of 
custody (eOC) form, and stored in ice-filled coolers for delivery to the laboratory. A thorough 
description of these procedures, monitoring well purging and sampling, and related procedures 
are provided in the SAP (Appendix B). Groundwater samples collected for field analysis will be 
labeled, documented on a eoe form, and/or stored in ice-filled cooler or refrigerator until field 
testing is completed. Following field testing, the unused portions of these samples will be 
introduced to the process stream. 

Field and laboratory reports and eoe records will be included in the TS final report. The SAP 
(Appendix B) defines the data quality objectives (DQOs) and the specific quality assurance (QA) 
and quality control (QC) activities that will be used to achieve the data quality goals. 

4.1 Laboratory Analysis 
The groundwater sampling frequency for each stage and phase of the TS is as follows. 

4.1.1 Stage 1, Phase 1 (Anaerobic) 
A total of 20 groundwater samples will be collected during Stage 1, Phase 1. These 20 
groundwater samples are comprised of five samples each from wells IR25EW01A, IR25IW2A, 
IR25MW53A, IR25MW54A, and IR25MW56A, shown in Figure 2 in the SAP (Appendix B) . 
Well sample collection will occur on a weekly basis for one month, therefore providing a total of 
four sampling events. Groundwater samples from wells IR25EW01A, IR25IW2A, 
IR25MW53A, and IR25MW54A will be analyzed for 11 analytical parameters. Groundwater 
samples collected from the newer deep well within the test cell area, IR25MW56A, will be tested 
only for voes. These well locations and the corresponding analytical parameters are shown in 
Table 2a of the SAP (Appendix B). 

4.1.2 Stage 1, Phase 2 (Anaerobic) 
Groundwater samples will be collected biweekly for a period of 5 months from wells 
IR25EW01A, IR25IW2A, IR25MW53A, IR25MW54A, and IR25MW56A shown in Figure 2 in 
the SAP (Appendix B). Groundwater samples from wells IR25EW01A, IR25IW2A, 
IR25MW53A, and IR25MW54A will be analyzed for 11 analytical parameters. Groundwater 
samples collected from the newer deep well within the test cell area, IR25MW62A, will be tested 
only for voes. These well locations and the corresponding analytical parameters are shown in 
Table 2a of the SAP (Appendix B). 

4.1.3 Stage 2, Phase 1 (Aerobic) 
During Stage 2, Phase 1, groundwater samples will be collected from wells IR25EW01A, 
IR25IW2A, IR25MW53A, IR25MW54A and IR25MW56A shown in Figure 2 of the SAP 
(Appendix B) on a weekly basis for approximately three months. Sampling frequency and 
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analytical parameters are shown in Table 2a of the SAP (Appendix B). Groundwater samples 
collected from the newer deep well within the test cell area, IR25MW62A, will be tested only for 
VOCs. These well locations and the corresponding analytical parameters are shown in Table 2a 
of the SAP (Appendix B). 

4.1.4 Stage 2, Phase 2 (Aerobic) 
During Stage 2, Phase 2, groundwater samples will be collected from the process system 
manifold and monitoring wells IR25MW53A and IR25MW54A shown in Figure 2 of the SAP 
(Appendix B) at a frequency of twice a week for 1 month and biweekly for the subsequent 
month. Each sampling event consists of a total of 7 samples collected at two monitoring wells 
and system manifold. These well locations and the corresponding analytical parameters are 
shown in Table 2a of the SAP (Appendix B). 

During Stage 2, Phase 2, groundwater samples will also be collected from the newer deep well, 
IR25MW56A, within the test cell area at a frequency of weekly for two months. Groundwater 
samples collected from the newer deep well, IR25MW62A, will be tested only for VOCs. This 
well location and the corresponding analytical parameters are shown in Table 2a of the SAP 
(Appendix B). 

Groundwater samples will be analyzed for one or more of the following parameters: 

• VOCs by EPA Method 8260B 

• SVOCs by EPA Method 8270 

• PCBs by EPA Method 8082 

• Dissolved Metals (arsenic [As], chromium [Cr], cadmium [Cd], manganese [Mn], 
mercury [Hg]) by EPA Methods 6010B/6020A/7470A 

• Alkalinity by EPA Method 310.1 or Hach kit 

• Ferrous Iron by EPA Method or Hach kit 

• Sulfide by EPA Method 376.2 

• Chemical oxygen demand (COD) by EPA Method 410.4 or Hach kit 

• Total Organic Carbon (TOC) by EPA Method 415.1/9060 

• Nitrite/nitrate and sulfate by EPA Method 300.0 

• Dissolved gases (methane, ethane, and ethene) by Robert S. Kerr, Inc. (RSK) 
SOP 175, Modified 

• Total petroleum hydrocarbons as diesel (TPH-d) by EPA Method 8015 Modified 
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• Acetate and propionate acid by high performance liquid chromatography using an 
ultra-violet Decatur (HPLC-UV). 

• Dihalococcoides by real time Polymerase Chain Reaction (PCR)/ Analysis 

• Bromide by Ion Selective Probe and/or EPA 300.0/320.1 

Table 2a in the SAP (Appendix B) provides well locations and the analytical parameters for 
which the groundwater samples from these wells will be analyzed. 

Two soil sampling events will occur within the TS. One of these events will occur following 
completion of Stagel, Phase 2 (anaerobic portion) of the TS. The second of these events will 
occur after Stage 2, Phase 2 (aerobic portion) of the TS. Soil samples will be collected from the 
saturated zone in order to analyze them for one or more of the following parameters: 

• VOCs by EPA Method 5035/8260B 

• PCBs by EPA Method 8082 

• Total petroleum hydrocarbons (TPH)-extractable by EPA Method 8015B 

• SVOCs by EPA Method 8270C 

• Total Metals (As, Cr, Cd, Mn, Hg) by EPA Methods 6010B/6020A/7471A 

4.2 Field Analytical Parameters 
Collected groundwater samples will be analyzed in the field for a variety of parameters. These 
parameters include the following: 

• Dissolved Oxygen 
• Oxidation-Reduction Potential (ORP), or Redox 
• Conductivity 
• pH 
• Temperature 
• Turbidity 

4.3 Investigation-Derived Waste Management 
Investigation-derived waste (IDW) will be managed according to the existing waste management 
plan and procedures (OHM Remediation Services Corp. [OHM], 1998b). The following types of 
IDW are expected to be generated: 

• Purge water from the extraction well 
• Decontamination materials generated during sampling and monitoring 
• Used disposable sampling equipment and personal protective equipment 
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A Shaw Transportation and Disposal Coordinator will coordinate disposal activities with the off
site procurement staff, on-site operations and sampling staff at HPS. Tables 1, 2, and 3 discuss 
waste management, characterization, and disposal sites . 
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• 5.0 In Situ Bioremediation Treatability Study 

• 

• 

The following sections describe anaerobic stage (Stage 1) and aerobic stage (Stage 2) system 
design, operation, and monitoring activities. Stage 1 is anticipated to have an approximate 
duration of 5 to 6 months. Upon completion of Stage 1, Stage 2 will be initiated. Stage 2 is 
anticipated to have an approximate duration of 5 months. 

5.1 Stage 1-Anaerobic Bioremediation 
Stage 1 of this treatability study will evaluate the effectiveness of anaerobic ISB removal of the 
contaminants from the A-aquifer at RU-C5 in Building 134. This stage of the treatability study will 
evaluate whether chlorinated ethenes, including PCE, TCE, and DCE, can be degraded to ethene. 

5.1.1 Well Network 
Figure 2 shows the well locations for the anaerobic portion of the TS. There are four wells 
shown in this figure. The wells cover an area from outside Building 134 in the former degreaser 
pit south through the former sump in a line extending approximately 24 ft. The well located 
outside of the Building 134 is extraction well IR25EW01A. One of the two monitoring wells, 
IR25MW54A, is located approximately 9 ft from extraction well IR25EW01A. The other 
monitoring well, IR25MW53A, is located approximately 19 ft from extraction well 
IR25EW01A. Re-injection of substrate-amended groundwater will be made using well 
IR25IW02A. This well and the two monitoring wells are are located within Building 134. 

5.1.2 System Design 
The design for the in situ anaerobic portion of the TS requires groundwater injection and 
extraction wells, aboveground equipment to inject the fermentable substrate (sodium lactate) into 
the groundwater, and a monitoring well network. 

The sodium lactate substrate will be injected into the groundwater in the study area to stimulate 
reductive. dechlorination. The substrate will be injected in pulses through an injection well to 
achieve volumetric distribution with a minimum of well fouling. Once substrate is distributed, 
recirculation is halted and microbial reductive dechlorination is monitored. 

Sodium lactate will be used for the fermentable substrate rather than the lactic acid used in the 
previously completed Point Mugu project to avoid the regulated metals contained in lactic acid. 
EYen though these metals are present in concentrations below recognized drinking water 
standards, their introduction into the Hunters Point groundwater at the study area is being 
avoided nonetheless. The Material Safety Data Sheet (MSDS) for the sodium lactate that will be 
u..-.ed in the Hunters Point TS is included in Attachment 4 of the SHSP (Appendix A) . 
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The sodium lactate that will be used in this TS is of food-grade. In this application it will 
provide a fermentable substrate that indigenous microbes can use to enhance biodegradation of 
the chlorinated ethenes. In addition to not having regulated metals in its composition, sodium 
lactate has been selected for use in this TS because it offers very little, if any, risk to human and 
environmental health. For example, it is used extensively in commercially prepared foods to 
improve preservation by inhibiting the growth of psychotropic pathogens in dairy and baked 
products and protect refrigerated poultry and seafood against Clostridium botulinum, Listeria 
monocytogens, and Aeromonas hydrophila. The sodium lactate solution that will be used in this 
TS is a clear, slightly viscous liquid that is 60 percent solids by weight in USP purified water. It 
provides a viable fermentable substrate while providing the lowest regulated metals content of 
any lactate available as measured by a nationally recognized analytical laboratory, and exceeds 
US Pharmacopoeia. The solution meets all primary maximum contaminant levels for drinking 
water. 

The biological degradation of the fermentable substrate will create substantially reduced 
conditions in the subsurface to enhance the anaerobic biodegradation of the chlorinated ethenes. 
In addition, biological degradation of the organics may lower pH of the groundwater slightly. 
Values of pH less than 4 become inhibitory to biological activity and, therefore, undesirable to 
this TS and no activities in the bioremediation treatability study are expected to lower pH below 
4. The potential lowering of pH and creation of highly reduced conditions increases the potential 
for some metals to solubilize in groundwater. This potential concern was evaluated during the 
Zero Valent Iron (ZVI) treatability study performed in 2002 at Hunters Point in Building 272 
(Chan, et al., 2003; Chen, et al., 2003; U.S. Department of Navy, 2003). The creation ofreduced 
conditions within the ZVI study area did not increase the solubility or mobility of metals, 
including arsenic. Because the aquifer matrix at Building 134 is similar to that at Building 272, 
the mobilization of metals during the bioremediation treatability study is not anticipated. In 
addition, reduced conditions created during the anaerobic phase will be intentionally changed to 
oxidizing during the aerobic phase of the treatability study. The ORP values expected for the 
anaerobic and aerobic bioremediation stages are -200 to -400 m V and +400 to 600 m V, 
respectively. Therefore, increases in metal solubility or mobility are not expected during any 
stage of the TS. As a precaution, groundwater samples will be analyzed for metals during 
sample analysis performed when establishing conditions at baseline; anaerobic Post Stage 1, 
Phase 2; and Aerobic Post Stage 2, Phase 2 in order to evaluate the mobility of metals. 

The anaerobic portion of the ISB TS will be performed in two phases. The type and anticipated 
duration of each phase is summarized below: 

• Stage I, Phase I-Substrate Injection and Biologically Active Start-Up: 1 month 
• Stage 1, Phase 2--Chlorinated Ethenes Biodegradation and Monitoring: 4 to 5 months 
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• 5.1.3 Phase 1--Substrate Injection and Biologically Active Start-Up 

• 

• 

The objective of the injection phase is to distribute fermentable substrate throughout the 
groundwater flow-field to create substantially reducing conditions that will allow fermentation and 
methanogenic processes to dominate during the subsequent Phase 2. Details on the operating 
activities for Phase 1 are described below. 

5.1.3.1 Operations 
During operations, groundwater flow rates will be balanced with amendment concentrations in 
order to achieve operational goals. This stage of the treatability study will rely on a fed-batch 
operating strategy to achieve measurable contaminant degradation in the groundwater flow-field 
without biofouling the injection or extraction wells. Fermentable substrate will be added in high
concentration pulses into the groundwater recirculation system. Pumping will cease following a 
predetermined duration established by the project senior scientist relying on interpretation of 
field data and recirculation flow rates. The correct determination allows the injected electron 
donor to fully react to methane. 

Bromide will be used as a nonreactive conservative tracer against which biodegradation rates and 
substrate distribution will be evaluated. It will be mixed with substrate-amended groundwater 
prior to reinjection into the subsurface. The form of bromide that be used is sodium bromide -
an inert salt, commonly used to control yellow algae growth in swimming pools. Bromide has 
been and continues to be extensively used as a groundwater tracer (Davis, et al., 1985). The 
bromide tracer will be used to address concerns related to the potential migration of amended 
groundwater outside of the TS area. In field bromide measurements will be made using a 
bromide ion specific probe capable of detecting concentrations as low as 0.8 parts per million 
bromide in water. Measurements will be made at different wells varying depths in order to 
identify the flow direction of injected substrate amended groundwater. Bromide tracer 
evaluations will be conducted on all 21 wells within the study area during baseline, anaerobic 
stage 1 (Phase 1 and Phase 2), post anaerobic Stage 1, and post aerobic Stage 2. These 21 wells 
include four wells in the test cell and 17 wells in the treatment area surrounding the test cell. The 
bromide tracer will also be used to aid in evaluation of biodegradation rates and the extent of 
substrate distribution. Based on the screen intervals of the 21 wells, a bromide tracer evaluation 
will be performed at depths ranging from approximately 5 feet to 16 feet bgs; 22 feet to 28 feet 
bgs; and 35 feet to 45 feet bgs. If increased bromide is found outside the treatment area during 
recirculation, then the circulation of amended water will be stopped and groundwater flow 
patterns will be re-evaluated. 

To continue or cease with or without modification to operations, will be determined by Navy and 
Shaw applying best management practices and evaluation of environmental impact(s) . 
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Bromide concentrations in the groundwater will be measured during the initial start-up of the 
system and whenever samples are collected during injection. An MSDS for bromide is provided 
in Attachment 4 of the SHSP (Appendix A). 

In summary, the operational steps for anaerobic bioremediation are described below. 

1. Groundwater is removed from the extraction well located in footprint of the former 
degreaser pit and sump. 

2. Groundwater is amended with a relatively high concentration of 80 percent 
fermentable substrate in the batch feed tank. The fermentable substrate will be 
delivered in pulses that that will push out the substrate into the groundwater aquifer 
and minimize biofouling. The flow rate of the fermentable substrate will vary to 
obtain a concentration of 1.0 mg/Lin the amended groundwater stream. Sodium 
bromide, the groundwater tracer, is mixed in the batch feed tank with the 
fermentable substrate. 

3. Amended groundwater is re-introduced into the ground through an injection well 
located in the former sump inside Building 134. 

A secondary containment berm will be established around the treatment area to control process 
water and/or spills during operations. In the event of a small-quantity liquid spill of less than 1 
gallon, the area will be cleaned and related cleaning material will be disposed according to 
applicable regulations. For a large-quantity spill larger than 1 gallon, the system will be shut 
down; the spill will be contained and collected; and notification to Navy and relative agencies 
will be made before system operations are reinitiated. 

The berm will be established using one of two methods based on evaluation of logistics and 
working space during preliminary staging. Berm construction methods include concrete poured 
into wooden frames or emplacement of an impermeable liner "wading pools" available from 
commercial vendors. Berm construction and spill prevention/containment/clean-up will involve 
best management practices relative to these activities. 

5.1.3.2 Monitoring 
After the nutrient delivery phase, samples from monitoring wells IR25EW01A, IR25IW02A, 
IR25MW53A, IR25MW54A, and IR25MW56A will be collected on a weekly basis for one 
month .. 

Table 2a in the SAP (Appendix B) shows well locations and analytical parameters for which 
each well will be tested. Field parameters such as dissolved oxygen (DO), ORP, pH, 
conductivity, temperature, turbidity, ferrous iron, and bromide will be collected at the same time . 
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• 5.1.4 Phase 2-Biodegradation and Monitoring 

• 

The objective of the biodegradation phase is to create anaerobic conditions favorable for 
groundwater contaminant degradation following completion of Phase 1 described above. Details 
on the operating activities for the Phase 2 are described below. 

5.1.4.1 Operations 
During this stage, the recirculation system will be turned off to allow the anaerobic biomass that 
accumulated during Stage 1 to biologically degrade the contaminants in the test cell. Groundwater 
monitoring will be performed to evaluate contaminant degradation. 

In summary, the operational steps are as follows: 

1. Cease injection of amended groundwater when the fermentable substrate is distributed 
throughout the test portion of the aquifer. 

2. Characterize the concentrations of VOCs, dissolved gases, and anions in groundwater 
at the beginning of the in situ reaction(s) by reconfiguring the injection wells as 
monitoring wells to allow for sample collection. 

3. Periodically analyze samples from the monitoring wells to evaluate the in situ reaction 
relative to voes, dissolved gases, and anion concentrations . 

5.1.4.2 Monitoring 
Groundwater samples will be collected during Phase 2 to evaluate the effectiveness of anaerobic 
biodegradation to degrade chlorinated ethenes. Groundwater samples will be collected biweekly 
for a period of 5 months from wells IR25EW01A, IR25IW2A, IR25MW53A, IR25MW54A, and 
IR25MW56A shown in Figure 2 of the SAP (Appendix B) during Stage l-Phase2. 

Table 2a in the SAP (Appendix B) shows the analytical parameters for which each well will be 
tested. Field parameters such as DO, ORP, pH, conductivity, temperature, turbidity, ferrous iron, 
and bromide will be collected at the same time. 

The amount of carbon dioxide (C02) produced during degradation of VC will be minimal; 
therefore C02 is not included in the analytical parameters suite. Whereas C02 concentrations are 
sometimes used to indicate biological growth, we would be interested only in DO concentrations 
during aerobic bioremediation microbial activity. DO typically falls within 24 hours indicating 
the presence of viable biocolonies. 

Following the completion of Phase 2, soil samples will be collected to evaluate the effectiveness 
of anaerobic biodegradation on chlorinated ethenes. Soil samples will be analyzed for one or more 
of the following parameters: VOCs, PCBs, IPR-extractable, SVOCs, and metals (As, Cr, Cd, 

• Mn, and Hg). 
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5.1.5 Process Equipment 
The process equipment for the anaerobic treatment system will consist of the four wells located 
within the treatment zone and the fermentable substrate injection system. The fermentable 
substrate injection equipment consists of a batch tank, tank mixer, multi-stage centrifugal pumps, 
control valves, flow meters and various fittings. The batch tank, mixer, pumps, valves, and 
meters are packaged in a specialized equipment skid. Figure 5 shows a schematic of the 
aboveground fermentable substrate injection equipment used as part of an in situ biotreatment 
system. 

A stock solution of fermentable substrate will be made in the batch tank and injected into the 
groundwater using the equipment mounted on the specialized skid. Additional equipment on the 
skid will be used to monitor flow rates and pressures of the injection stream. The flow rate of the 
injection stream will be controlled by manually adjustments with the groundwater flow control 
valve. Flow meters will be calibrated using the selected fermentable substrate (i.e., sodium 
lactate) according to manufacturer's instructions prior to the substrate delivery stage. 

5.2 Stage 2-Aerobic Bioremediation 
Aerobically degradable compounds have been detected in the groundwater at RU-C5. At some 
contaminated sites, anaerobic biodegradation of PCE and TCE degradation is incomplete and 
results in the accumulation ofDCE and/or VC. DCE and VC may be biodegraded under aerobic 
or oxidizing conditions. The existing presence of VC at the Hunters Point treatability study area 
indicates that indigenous microbes are present and capable of reductively dechlorinating PCE 
and TCE at least to VC and, potentially, ethene. VC has been shown to be readily biodegradable 
under aerobic conditions. This treatability study will demonstrate the complete biological 
degradation of the contaminants using a sequential anaerobic-aerobic process. An aerobic in situ 
biofilter will be created in the subsurface to demonstrate degradation of chlorinated ethane, P AH, 
and residual chlorinated ethene and to obtain data for refining the operating strategy. The system 
that will be used in the treatability study is described below. 

5.2.1 Well Network 
The aerobic study area in the subsurface is the same area used for the anaerobic study area. 
Figure 2 shows the well locations for the single-cell in situ biofilter that will be created within 
the study area for the aerobic stage of the TS. Well locations and uses are the same as described 
above in Section 5 .1.1. Therefore, there will be one extraction well, one injection well, and two 
monitoring wells. 

5.2.2 System Design 
The aerobic treatment process involves creating a biofilter or bioreactor in the A-aquifer. This 

• approach will use a recirculation cell consisting of an extraction and injection well to move 
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groundwater through a treatment zone established in situ in the area surrounding the injection 
well. The area around the injection well is designated as the biofilter area. This area will be 
highly oxidized to promote the degradation of the remaining contaminants. As the groundwater 
passes through this area, the oxidized area acts as an in situ reactor that aerobically degrades 
groundwater contaminants. This will achieve the following objectives. 

1. Degrade the P AH and chlorinated ethanes through the process of aerobic respiration. 
This process works by increasing the aerobic microbial population through the 
introduction of oxygen into the subsurface. The increased microbe population 
consumes the contaminants to produce energy for themselves. In addition to producing 
energy vital to sustaining themselves, the microbes will produce carbon dioxide and 
water - inert byproducts of contaminant degradation. 

Oxygen will be introduced into the subsurface by amending groundwater that will be 
re-injected into the treatability study area. Using the equipment skid, groundwater 
will be supersaturated with oxygen to a maximum concentration of 50 mg/L. This 
concentration is determined as the theoretical maximum required to meet the oxygen 
demands of the microbial processes. The oxygen that will be used to amend extracted 
groundwater is an industrial grade compressed gas. It will be introduced into water 
through gas permeable membranes and direct gas injection. Mixing of oxygen and 
water will occur in the recirculation lines and in the in-line pressurization tanks. High 
COD may initially prevent the efficient establishment of aerobic conditions in the test 
cell. In the event that the addition of oxygen gas does not raise DO to a level greater 
than 30 mg/L, , the system design may be revised to use a combination of hydrogen 
peroxide and molecular oxygen as the oxygen source. Hydrogen peroxide is 
universally used as an antiseptic and bleaching agent. If used in the treatability study, 
concentrations of hydrogen peroxide will be relatively dilute (e.g., less than 500 
mg/L). MSDSs for the oxygen and hydrogen peroxide are provided in Attachment 4 
of the SHSP (Appendix A). 

Nitrogen is utilized by microorganisms for protein synthesis. Low concentrations of 
nitrogen in groundwater may inhibit the growth of the organisms. If nitrogen is less 
than 10 mg/L in the treatment area during the aerobic treatment stage, then nitrogen in 
the form of sodium nitrate will be used to amend groundwater in order to promote the 
microbe growth necessary to degrade groundwater contaminants. If used, sodium 
nitrate will be introduced into the subsurface through the injection well during the 
Stage 2 recirculation. Sodium nitrate is used commonly as fertilizer in lawns, gardens, 
and crop fields and is also used as a food preservative in processed meat. If used to 
enhance microbe vibrancy, sodium nitrate will be introduced into the saturated zone in 
concentrations approximately 0.03 g/L as nitrate ion. An MSDS for sodium nitrate is 
provided in Attachment 4 of the SHSP (Appendix A). 

2. Determine the co-metabolic parameters necessary and common in similar processes to 
maintain a vibrant microbe population of mehtanotrophs (Keeling, 1998). 
Methanotrophs are the primary microbes necessary for aerobic degradation of the 
contaminants within the treatability study area. Keeling' s data and other published 
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5.2.3 

sources signify the importance of maintaining balanced growth conditions for efficient 
biodegradation by methanotrophs. For example, the in situ aerobic biofilter process 
involves several steps to maximize the degradation of VC. Therefore, the 
groundwater will be amended with oxygen during the aerobic treatment stage to 
generate sufficient biomass to form a viable biofilter or bioreactor. Methane generated 
during the anaerobic phase will act as the substrate for co-metabolic degradation and 
reduce the need for initial supplementary methane addition. If contaminant 
degradation has not been largely completed by the time the naturally derived methane 
reserve has been consumed, then methane may be introduced into the subsurface by 
injecting amended groundwater. Methane is nearly ubiquitous on earth and forms 
commonly from decay of organic compounds and materials. If used, methane 
concentrations of approximately 5 mg/L will be introduced into the subsurface. An 
MSDS for the methane that may be used is provided in Attachment 4 of the SHSP 
(Appendix A). 

System Installation 
The following subsections describe the Stage 2 aerobic recirculation. 

5.2.3.1 Process Equipment 
The process equipment for the aerobic in situ biofilter may be divided into two sub-systems: 1) a 
groundwater recirculation system, including extraction and injection; and 2) an oxygen, sodium 
nitrate, and/or methane amendment system. The groundwater recirculation system consists of a 
submersible pump in the extraction well, an inflatable packer in the injection well, flow control 
valves, solenoid valves, a inline static mixer, a sediment filter, a gas mass transfer device, and 
various fittings. The oxygen, sodium nitrate, and/or methane-injection equipment consists of 
liquid storage tanks, gear pumps, gas cylinder and regulator, solenoid valves, a process control 
system, and various fittings. Figure 7 provides the conceptual piping and instrument diagram in
well equipment for a typical extraction and injection well system like the one that will be used in 
this TS. Figure 7 shows the equipment as related to a single extraction/injection well system; 
additional equipment would be used in multi-cell designs. 

Oxygen and, if used, methane will be amended to the groundwater recirculated between the 
extraction well and the injection well in this single-cell treatability study. The working pressures 
for supersaturating groundwater with gaseous oxygen and amending groundwater with methane 
are anticipated to remain below 50 pounds per square inch gage. If used, liquid sodium nitrate 
will be amended to groundwater feed using an in-line static mixer. If used, liquid hydrogen 
peroxide will also be amended to groundwater feed using an in-line static mixer. Variable-speed, 
low flow rate gear pumps will be used to meter these mixtures into amended groundwater in 
preparation for re-injection. Check valves on the ends of the liquid feed lines prevent reverse 
flow of groundwater into skid-mounted equipment. 
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In-line sediment filters are used to process groundwater when removed for amendment and 
recirculation to prolong the operating life of downstream equipment and the injection well. 

The flow rate of the groundwater stream will be controlled by the process control system. The 
process control system will select one of two pipe systems to use depending upon the mode of 
operation. Each line will have a flow control valve that is manually adjusted; one for the high 
flow rate and the other for the low flow rate. Subsurface re-injection flow rates for mixed 
oxygen, sodium nitrate, methane, and/or hydrogen peroxide will be controlled by the process 
control system through adjustment of the gear pump motor speed. 

5.2.3.2 System Operations 
A small-scale, single-cell test of aerobic ISB will be applied in the field to treat the contaminants, 
especially VC, not degraded in the initial anaerobic biotreatrnent. For this single-cell test, 
groundwater will be recirculated and amended with oxygen, sodium nitrate, and/or methane to 
stimulate methanotrophic bacteria. Contaminant degradation will be monitored to quantify the 
reactions that occur in the in situ biofilter. 

In summary, the aerobic operational stages are described below: 

• Start-Up: Oxidize the aquifer around the injection well to a radius of about 2-meters to 
increase the population of methanotrophs in the biofilter area. 

• Continuous Operation: Recirculate groundwater between the extraction well and the 
central injection well. Amend groundwater by adding oxygen continuously into the 
injection well. Sample the injection, extraction, and monitoring wells during 
groundwater recirculation to quantify the in situ reaction processes. Amend 
groundwater, if necessary, with methane and/or sodium nitrate. 

5.2.3.3 Start-Up Operation 
During the preceding anaerobic biotreatrnent, a portion of the aquifer will be biochemically 
reduced. Because the single-cell aerobic in situ biofilter will be implemented in the same area, 
the biofilter zone of the aquifer may need to be oxidized before the necessary methanotrophic 
bacteria can grow. 

After the well network is installed, groundwater will be recirculated for a short duration to deliver 
oxygen into the aquifer within a given radius of the injection well. The introduced oxygen will alter 
subsurface conditions in the immediate area from reduced to oxidized. 

The precise radius of influence for the injection well is not known because no well tests have 
been performed with it. However, it is important to know the oxygen-amended water is pulsed 
into the injection well. Pulsing the oxygen-amended water through the well introduces it in 
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controlled intervals into the water bearing zone to avoid well fouling and "push" amended water 
into the formation. 

The successful Point Mugu treatability study was performed in moderately high permeable sand. 
There, the radius of influence during pulsed introduction of oxygen-amended water into the 
water bearing formation was determined to be about 8 meters. Permeability of the water bearing 
zone where the Hunters Point TS will be performed is about V4 of the permeability at Point 
Mugu. Based on this, the radius of influence at Hunters Point is estimated to be about 2 meters. 
But, this estimate is subject to the rigors that will be imposed by the formation during the 
treatability study. 

5.2.4 Monitoring 
Groundwater samples will be collected weekly for a period of 3 months from wells 
IR25EW01A, IR25IW2A, IR25MW53A, IR25MW54A, and IR25MW56A shown in Figure 2 in 
this plan and the SAP (Appendix B) during Stage 2-Phasel to evaluate the effectiveness of 
aerobic biodegradation to degrade chlorinated ethenes. 

During Stage 2, Phase2, groundwater samples will be collected from wells IR25MW53A, 
IR25MW54A, and IR25MW56A and the system manifold at a frequency of twice a week for one 
month and weekly for the second month. Table 2a in the SAP (Appendix B) shows analytical 
parameters for which these wells will be tested. 

Field parameters such as DO, ORP, pH, conductivity, temperature, and turbidity will be collected 
at the same time. 

Following the completion of Stage 2, Phase 2, soil samples will also be collected to evaluate the 
effectiveness of aerobic biodegradation to degrade chlorinated ethenes and other contaminants. 
Soil samples will be analyzed for one or more of the following parameters: VOCs, PCBs, TPH
extractable, SVOCs, and metals (As, Cr, Cd, Mn, and Hg) . 
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• 6.0 Post-Construction Activities 

This section describes activities to be performed after completion of the treatability study. 

6.1 Site Restoration 
Disturbances to RU-CS preparing and performing the anaerobic-aerobic treatability study are 
minimal. The majority of the field effort to perform this study will occur within Building 134. 
Most equipment necessary for the study is skid mounted. Flexible tubing, hose, and, possibly, 
polyvinyl chloride (PVC) piping will be used to temporarily connect skid-mounted equipment to 
the treatability study test cell (groundwater monitoring, injection, and extraction) wells. Soil 
sample collection will be performed using small diameter, direct push equipment. 

Following the completion of the anaerobic-aerobic treatability study, skid-mounted equipment 
and materials used for well connections will be removed from RU-CS. Related supplies, tools, 
and refuse will also be removed. The wells within the treatability study test cell will remain in 
place. Groundwater wells outside the study test cell used for monitoring during the treatability 
study will remain. Wells will be sealed using water-tight locking caps. The resulting holes will 
be grouted to the surface using a tremie pipe immediately following the collection of resultant 

• soil samples. 

• 

6.2 Demobilization 
Upon completion of the bioremediation treatability study, related equipment will be removed 
from Building 134. Potentially-contaminated equipment will be decontaminated according to 
best management practices prior to transporting it from Building 134. Government property 
borrowed and/or purchased for the treatability study will be returned or stored to a designated 
location approved by Navy. 

6.3 Submittals 
Data reports will be prepared after each stage of work and forwarded to the Navy and Base 
Realignment and Closure Team (BCT). The groundwater sampling and lab analysis data will be 
provided in both paper copy and electronic format. The Navy will incorporate the results from 
this project into their database and Geographic Information System. 

In addition, a Final Report will be prepared that summarizes: 

• Results of the in situ bioremediation treatability study 
• Costs, design, and operating parameters for a full-scale treatment system 
• As-built drawings and records 
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• 6.3.1 Final Report: Findings and Data Evaluation 

• 

• 

Following completion of field activities, a final report will be prepared for the Navy and BCT for 
review and comments. This report will be provided to the Navy in finalized form 5 months from 
completion of groundwater monitoring activities. The report will include the results of the in situ 
sequential anaerobic-aerobic groundwater bioremediation treatability study. The report will 
provide an evaluation and discussion of all data collected during the field activities, including 
groundwater sampling and treatability studies, as follows: 

• Documentation related to the sampling results, QA/QC documentation data evaluation 
procedures, and laboratory data submittals 

• Variances from the Work Plan 

• Revised groundwater elevation map 

• Revised contaminant plume map 

• Identification of data trends 

• Evaluation of the effectiveness of the anaerobic-aerobic treatability testing for 
degradation of PCE, TCE, and DCE in groundwater 

• Recommendations for modifications to the full-scale in situ bioremediation treatment 
systems, including extraction/injection well system modifications, proposed new 
wells, and/or other modifications 
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Table 1 
Summarized Waste Management Procedures 

Phase 

Procurement 

Accumulation 

Sampling & Analyses 

Characterization 

Profiling 

Procedures 
• Establish preliminary waste quantities, characterizations, and potential transporters and 

disposal sites. 

• Prepare and submit purchase requisitions, detailed transporter and disposal site 
subcontractor scopes of work, and bidders list; require additional 10 percent retainage until 
disposal site personnel submit fully-executed manifests and CDs 

• Obtain copies of DTSC permits, EPA ID numbers (for hazardous wastes), DOT RSPA permits 
and HM181/126F training certificates (for hazardous materials), and OSHA HAZWOPER 
training certificates (for hazardous wastes, asbestos, and lead) from bidders 

• Select the most qualified, permitted, cost-effective approved bidder; obtain purchase orders 

• Construct a bermed secondary containment area underlain with 10-mil visqueen liners and 
pallets/plywood for the storage of waste containers 

• Package rinsate, well-development, and well-purge water into visqueen-lined UN 1A2 
specification 55-gallon drums 

• Package contaminated drill cutting soils and PPE into visqueen-lined 13H specification 
1-cubic yard supersacks 

• Prepare and affix preliminary nonhazardous waste labels to drums and supersacks; include 
first fill-date as the accumulation start date 

• Assign unique ID numbers to each drum and stockpile using the year, designator symbol 
PTM, HPS provided manifest number, and unique sequential number (e.g.: 98PTM01-01) 

• Prepare, update, and submit weekly inventory list; input data into Shaw Manage IT software 

• Obtain statistically representative in situ or ex situ samples of each waste 

• Ship samples in accordance with IATA requirements 

• Review analytical data and evaluate applicability of DTSC, EPA, and DOT waste 
characterization and disposal regulations 

• Update purchase orders 

• Review and obtain existing HPS profiles; prepare new profiles if necessary; attach analytical 
data 

• Submit to Glenn Christensen at HPS for review and approval; obtain signature. 

• Submit profiles to disposal sites; obtain written waste acceptance approval from disposal sites 

• Schedule off-site removal with the transporters and disposal sites 
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Table 1 (Continued) 
Summarized Waste Mana2ement Procedures 

Phase 

Shipment Preparation 

Manifesting 

CD denotes compact disk . 

Procedures 

• Obtain and comply with transporter net cargo weight restrictions 

• Brace drums or debris to each other and to pallets using three horizontal and three vertical 
metal straps; brace pallets inside containers or vehicles using wood or inflatable dunnage or 
two bracing bars 

• Affix shipping labels and placards 

• Secure containers or vehicles using unique metal custody seals 

• Obtain HPS-provided manifest numbers (e.g.: HPM01-01) 

• Prepare manifests, LDRs, and shipping labels and placards using ManagelT software; 
Generator info"; include all profile numbers and container numbers in Section G of 
nonhazardous waste manifests; provide all transporters' names, EPA ID numbers, and 
telephone numbers on manifests 

• Submit to Glenn Christensen at HPS for review and approval; obtain signature 

• Obtain signature from transporter; remove two copies; submit one copy to Glenn Christensen 
at HPS 

• Obtain signatures from all subsequent transporters and ultimate disposal site 

• Obtain copies of fully-executed manifests and CDs 

DTSC denotes Department of Toxic Substances Control. 
HAZWOPER denotes hazardous wastes & operations. 
IATA denotes International Air Transportation Association. 
ID denotes identification. 
LOR denotes Land Disposal Restriction. 
OSHA denotes U.S. Occupational Safety and Health Administration. 
PPE denotes personal protective equipment. 
PTM denotes Performance Test Method. 
RSPA denotes Research and Special Programs Administration. 
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Table 2 
Waste Analyses and Preliminary Characterization 

Waste Analyses Preliminary Characterization1 

Rinsate and well purge water TPH as diesel (EPA 80158) Nonhazardous waste 
voes (EPA 82608) 

Title 22 Metals (EPA 60108/7000) 

Pe8s (EPA 8082) 

SVOe (EPA 8270e) 

Waste soil from soil sampling TPH as diesel (EPA 5035/80158) Nonhazardous waste 
voes (EPA 82608/5035) 

Title 22 Metals (EPA 60108/7000) 

Pe8s (EPA 8082) 

SVOe (EPA 8270e) 

PPE Not applicable (infer from soil analyses) Nonhazardous waste 

1 Final waste characterization is only ethically possible after review of analytical data of representative samples of each waste. 
TPH-d denotes total petroleum hydrocarbons as diesel. 
TPH-g denotes total petroleum hydrocarbons as gasoline. 
TPH-mo denotes total petroleum hydrocarbons as motor oil . 

ConcDP-K.i 102569 Hunters pt (EMAC)VnSHu\WPIWP _ldoc 
6122104 



• 

• 

• 

Table 3 
Potential Transporters and Disposal Sites 

Waste Potential Transportation Methods1 Potential Disposal Sites1 

Rinsate, well-development, • Drums: Highway via stake bed or • Romie Environmental, 
and well-purge water van truck East Palo Alto, CA 

• Bulk: Vacuum tanker truck • Municipal POTW 

Waste soil from soil sampling • Drums: Highway via stake bed or • Altamont Landfill, Livermore, CA 
van truck 

Chemical Waste Management, • 
• Bulk: End dump truck Kettleman City, CA 

PPE • Drums: Highway via stake bed or • Municipal county landfill 
van truck 

Chemical Waste Management, • 
• Bulk: Place in end dump truck with Kettleman City, CA 

drill cutting soil 

Final waste transporter and disposal site selection is only ethically possible after review of analytical data of representative samples of 
each waste. 
POTW denotes publicly-owned treatment works . 
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Ap]Jt!ndix A 
Site HealtA and Safety Plan 
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• Policy Statement _________________ _ 

• 

• 

Shaw Environmental, Inc. (Shaw) maintains a policy of providing a safe and healthful work 
environment for all employees and subcontractors. No phase of operations or administration is 
afforded greater importance than injury and illness prevention. Safety shall take precedence over 
expediency or shortcuts, and all reasonable precautions shall be taken to reduce the possibility of 
injuries, illnesses, or accidents. 

This Site Health and Safety Plan, in conjunction with the Program Health and Safety Plan for 
Environmental Remedial Actions, Contract No. N62474-98-D-2076, describes the procedures that 
Shaw Environmental, Inc. will follow during project operations. Operational changes that could 
affect the health or safety of personnel, the community, or the environment will not be made 
without the prior approval of the Program Certified Industrial Hygienist. The provisions of this 
Site Health and Safety Plan are mandatory for all Shaw personnel, Project Managers, and 
subcontractor personnel. 
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• Objective ____________________ _ 

• 

• 

The objective of this Site Health and Safety Plan (SHSP) is to provide the guidelines for the contract 
task orders issued under contract with the Department of the Navy, Engineering Field Activity-West. 
The procedures and guidelines contained herein are based on the best information available at the 
time of the plan's preparation. This SHSP describes the specific health and safety requirements 
and procedures that Shaw Environmental, Inc. will use while conducting fieldwork. 

A SHSP is developed for each contract task order. In combination with the Program Health and 
Safety Plan and Shaw's Health and Safety Policies and Procedures Manual, the SHSP serves as 
the Code of Safe Work Practices. Each of these documents are required to be on site and available 
for immediate reference. Collectively, they contain the essential elements of each project site's 
Health and Safety program. Section 1.0 of this SHSP describes the project site and the scope of 
work. 

Changes to the SHSP must be approved by the Health and Safety Officer, Health and Safety Manager 
and the Project Manager or Project Superintendent, and recorded on the Site-Specific Health and 
Safety Plan Amendment Documentation Form (see Attachment 1). The Navy Technical 
Representative may acknowledge the change but is not required to sign the form. The Project 
Health and Safety Manager will forward a copy of the SHSP Amendment Documentation Form 
to the Contracting Officer . 
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• Site Health and Safety Plan Acknowledgment ________ _ 

• 

• 

I understand and agree to abide by the provisions detailed in the Program Health and Safety Plan 
and this Site Health and Safety Plan for the activities described in the project Work Plans. 
I understand that failure to comply with these provisions may lead to disciplinary action, which 
may include dismissal from the work site, termination of employment, or, for subcontractors, 
termination of the work contract. 

Printed Name 
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1.0 Site Description and Scope of Work 

1.1 Site Description 
A detailed discussion of the history, location, description, and characteristics of Remedial Unit C5 
(RU-C5) is presented in the Draft Final Remedial Investigation (R1) Report for Parcel B 
(PRC Environmental Management, Inc. [PRC], 1996). RU-C5 was initially located in Parcel B, 
Installation Restoration (IR)-25. IR-25 has subsequently been moved to Parcel C; however, 
reference documents still refer to Parcel B. 

The geology and hydrogeologic setting, topography and surface hydrology, climate, past waste 
disposal practices, and the nature and extent of the soil and groundwater contamination at IR-25 
are described in the Draft Final RI Report (PRC, 1996) 

The Draft Final RI Report (PRC, 1996) also presents the results of the human-health risk 
assessment and ecological evaluation performed with respect to the wastes disposed at Parcel B. 

RU-C5 is located in the northern portion Parcel C. The RU was formerly in Parcel B and is 
referenced in the Draft Final RI Report (PRC, 1996). The source area is located in IR-25, within 
Building 134. The RU is oval shaped and generally covers the northwestern side of Building 134. 
The RU boundary is defined by vinyl chloride concentrations. 

1.2 Scope of Work 
The purpose of this treatability study is to collect field data in order to validate complete in situ 
biological destruction of chloroethanes, chloroethenes, and semivolatile organic compounds 
(SVOCs) in groundwater at RU-C5. The demonstration will consist of a two-stage process that 
includes an anaerobic stage (Stage 1) and an aerobic stage (Stage 2). During the anaerobic stage 
lactic acid will be injected in a two-phase process. The first phase will be a substrate injection 
and biologically active startup step. In the second phase the injections will be halted and 
monitoring for biodegradation will occur. 

The second stage (Stage 2) of the treatability study consists of an aerobic process. This process 
will add oxygen that will break down the aerobically degradable compounds and potentially 
remaining chloroethenes. Additional substrates such as methane and sodium nitrate may be 
added to enhance biological growth, this will be dictated by on site conditions. The anticipated 
duration of this project is one year . 
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2.0 Responsibilities 

Project personnel are responsible for their own health and safety, for completing tasks in a safe 
manner, and for reporting any unsafe acts or conditions to their supervisor and the Project 
Superintendent (PS). All persons on site are responsible for continuous adherence to health and 
safety procedures during the performance of any project work. In no case may work be performed 
in a manner that conflicts with the intent of, or the inherent safety precautions expressed in this SHSP. 
After due warning, persons who violate procedures or work rules may be dismissed from the site, 
or have their contract revoked. Blatant disregard or repeated infractions of health and safety 
policies are grounds for disciplinary action up to, and including, dismissal and/or removal from 
the project. 

All Shaw and subcontractor personnel are required to read and acknowledge their understanding 
of this SHSP. All project personnel are expected to abide by the requirements of this SHSP and 
to cooperate with project management and safety representatives to ensure a safe and healthful 
work site. Site personnel are required to immediately report any of the following to the PS: 

• Accidents and injuries, no matter how minor 
• Expected or uncontrolled release of chemical substances 
• Any sign or symptoms of chemical exposure 
• Any unsafe or malfunctioning equipment 
• Any changes in site conditions that may affect the health and safety of project personnel 

Key project personnel are identified in Attachment 2, "Emergency Telephone Numbers," of this SHSP . 
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3.0 Project Hazard Analysis 

3.1 Activity Hazard Analysis 
The activity hazard analysis (AHA) identifies potential safety, health, and environmental hazards, 
and identifies measures to protect personnel, the community, and the environment. The AHA 
describes the sequence of work, the specific hazards anticipated, and the control measures that 
will be used to minimize or eliminate each hazard. Attachment 3, "Activity Hazard Analyses," 
contains an AHA for each major task associated with this project and is supplemented by the 
following sections. 

Shaw Environmental, Inc. will perform various tasks associated with the bioremediation 
treatability study at Hunters Point. The various tasks may include one or more of the following 
major tasks, which are also detailed by AHA (Attachment 3): 

• Mobilization/ demobilization 
• Delivery and storage of hazardous chemicals 
• Chemical handling/mixing/injection 
• Soil and water sampling 
• Groundwater well drilling, installation, and monitoring 
• Spill and emergency response 
• Site restoration 
• Decontamination of equipment 
• Low-pressure chemical injection 
• Waste management 

All employees have the right and duty to stop work when conditions are unsafe, or when 
established safety procedures are being disregarded. Whenever an employee determines that 
workplace conditions present an immediate uncontrolled risk of injury or illness, immediate 
resolution with the appropriate supervisor shall be sought. Should the supervisor be unable or 
unwilling to correct the unsafe conditions, the employee is authorized and required to issue a 
Stop Work Order in accordance with SH040, "Stop Work Authority" (Shaw Environmental, Inc., 
2002b ). The specific activity or operation in question shall be discontinued until the issue is 
resolved by the Program Manager and the Program Safety & Health Manager. 

3.2 Chemical Contaminants of Concern 
The water contaminants of concern are primarily chlorinated hydrocarbons. Chemical 
contaminants of concern detected previously in the A-Aquifer at RU-C5 are presented in 
Table 1. The presence of these chemicals was documented in the Remedial Investigation Report 
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• prepared by PRC in 1996. In addition to providing the chemicals of concern, Table 1 also 
addresses the biodegradability of these chemicals. 

Given the nature of the bioremediation operations, it is unlikely that site workers will be exposed 
to hazardous concentrations of water contaminants. 

Chemicals to be used in the bioremediation treatability study are lactic acid, sodium nitrate, 
sodium bromide, hydrogen peroxide, and compressed oxygen and methane gases. All of these 
substances are of a relatively low order of toxicity. However, care must be taken to store and 
handle them carefully to avoid the hazards of incompatible chemicals. Mixing organics (lactic 
acid, methane) with oxidizers (sodium nitrate, hydrogen peroxide, oxygen) may cause or 
increase the potential of fire. Chemical handling and storage issues are addressed in 
Attachment 3. 

3.3 Material Safety Data Sheets 
Material Safety Data Sheets (MSDS) are provided in Attachment 4, "Material Safety Data 
Sheets," for all materials that may be used during the course of project operations. 

3.4 Confined Spaces 
• Confined space entry is not anticipated . 

• 
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• 4.0 Personal Protective Equipment 

The initial levels of personal protective equipment (PPE) required for project tasks are specified 
in the AHAs given in Attachment 3. 

4.1 Personal Protective Equipment Upgrade/Downgrade 
As site activities progress, levels of PPE are subject to change or modification. PPE may be 
upgraded by the onsite Health & Safety Officer when action levels are exceeded or whenever the 
need arises to protect the safety and health of site personnel. PPE level downgrades are based on 
the results of air sampling data. Levels of PPE will not be downgraded without prior approval 
from the Program CIH. 

No work requiring Level B PPE will be permitted without the authorization and concurrence of 
the Program CIH. No work requiring Level A will be permitted without the authorization and 
concurrence of the Program CIH and the Vice President of Health and Safety. 

4.1.1 Level D PPE 
Level D PPE shall consist of long sleeved shirt and long pants, steel-toed boots/shoes, safety 

• glasses, and hardhat 

• 

4.1.2 Modified Level D PPE 
In addition to the above, Modified Level D PPE shall include dust protective or chemically 
resistant coveralls 

4.1.3 Level C PPE 
No air purifyin~ respirator cartridges have been approved for protection against chlorinated 
hydrocarbon vapors. Therefore, Level C PPB will not be used. 

4.1.4 Level B PPE 
In the unlikely event that Level B PPE will be needed, air supplied respiratory equipment will be 
added to Modified Level D . 
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5.0 Site Control 

This section presents details on the access control mechanisms, briefing requirements, and 
tracking mechanisms that will be instituted to maintain site control. 

5.1 Work Zones 
To prevent migration of contamination through tracking by personnel or equipment, work areas 
and PPE are clearly specified prior to beginning operations. Each site will be set up separately 
taking into consideration, the working space, the type of contamination, and the activities to be 
performed. This access control may require fences, barricades, traffic control devices, use of 
flaggers, caution tape, and other means to keep the site secure and to provide a visual barrier to 
help keep the curious or the public from entering the site. For sites requiring higher then Level 
D, the work area will be divided into three zones based on the potential exposure to chemical 
contaminants or hazards anticipated with the work: an exclusion zone (EZ), a contamination 
reduction zone (CRZ), and a support zone (SZ). 

5.1.1 Exclusion Zone 
The EZ will consist of areas where inhalation, oral contact, or dermal contact with chemical 
contaminants may be possible. The EZ perimeter may be indicated with barricade tape, usually 
red in color, or the entire area may be fenced to restrict entry to those individuals with the proper 
training, medical certification, and PPE. 

5.1.2 Contamination Reduction Zone 
The CRZ, or transition zone, will be established between the EZ and SZ. In this area, personnel 
will begin the sequential decontamination process required to exit the EZ. To prevent off-site 
migration of contamination and for personnel accountability, all personnel will enter and exit the 
EZ through a corridor in the CRZ. The corridor between these two zones is called the 
contaminant reduction corridor (CRC). The zones can be delineated with yellow barricade tape 
or other appropriate indicators. 

In the CRC, both personnel and equipment decontamination will be performed. Personnel 
decontamination will require removal of PPE and hand washing. Tools and materials used in the 
EZ will be moved to a station set up for that purpose. Some tools and materials may be 
disposable, in which case they will be placed in the container set up in the CRC . 
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• 5.1.3 SupportZone 
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The SZ will consist of a clearly marked area where the support equipment and sanitation facilities 
(i.e., toilets, drinking, and washing water) are staged. Smoking, drinking, and eating will be 
allowed only in designated areas in the SZ. An emergency eyewash will be staged in this area. 

5.2 Hazard Briefing 
No person will be allowed on the site during site operations without first being given a site hazard 
briefing. In general, the briefing will consist of a review of this SHSP and the tailgate safety 
meeting. All persons on the site, including visitors, must sign the SHSP Acknowledgement Sheet 
(page vii of this SHSP) and the tailgate safety meeting form. The tailgate safety meetings will be 
held daily before site activities begin. 

5.3 Access Controls 
The Site Health and Safety Officer (SHSO) and the PS will establish the physical boundaries of 
each zone and shall instruct all workers and visitors on the limits of the restricted areas. No one 
will be allowed to enter the restricted area without the required protective equipment for that 
area. The PS will ensure compliance with all restricted area entry and exit procedures. 

5.4 Visitor Access 
Only authorized visitors will be allowed access to the EZ. Visitors requiring access to the EZ 
will be escorted by Shaw personnel and will be required to provide or use the following: 

• Submit proof of current hazardous waste operations and emergency response training 
pursuant to 8 Code of California Regulations (CCR) 5192 (e) 

• Submit documentation of a medical certification pursuant to 8 CCR 5192 ( f) 

• Use the protective equipment designated for the site 

Access to EZs will be denied if any one of these conditions are not met. 
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6.0 Decontamination 

See Section 7.0 of the Program Health and Safety Plan (PHSP) (Shaw, 2002a) for 
decontamination procedures for project personnel and equipment. Additional site-specific 
decontamination procedures are given below. 

6.1 Personnel Hygiene and Decontamination Facilities and Procedures 
Personnel decontamination will be established by Shaw Environmental, Inc. on site to ensure 
that personnel maintain a high degree of personal hygiene and to minimize the possibility of 
exposure to chemical hazards. 

A personnel decontamination area will be established in the CRZ immediately outside the EZ to 
facilitate decontamination and PPE removal. All personnel exiting the EZ will pass through the 
decontamination area and remove any contamination. 

Personnel are required to wash hands, face, and other exposed skin areas before leaving the CRZ 
for breaks or lunch. With the exception of work in the SZ, no disposable work clothing, shoes, or 
boots will be worn or carried out of the CRZ. Boots and respirators will be decontaminated before 
being taken into the SZ. 

6.2 Equipment Decontamination Facilities and Procedures 
Any item or vehicles taken into an EZ must be assumed to be contaminated and must be carefully 
inspected and/or decontaminated before leaving that particular EZ. A visual inspection of the 
frame and tires of all vehicles and equipment leaving an EZ will be completed. For a vehicle or 
equipment to pass inspection, it must be in broom-clean condition, water washed, and free of 
loose dirt or sludge material on tailgates, axles, wheels, buckets, and so on. 

A steam pressure washer will be on site so that any vehicles or equipment can be steam cleaned 
if the Program CIH or SHSO deem necessary. All pressure-washing activities will be conducted 
in accordance with Health and Safety Operating Procedure 303, "Pressurized Water Cleaning 
and Cutting Equipment" (Shaw Environmental, Inc., 2002b ). 

The equipment decontamination area will be used to remove soil from all equipment leaving the 
work area. Decontamination procedures are covered in detail in the Field Sampling Plan 
(Appendix B of the Work Plan). A special "clean area" will be used by personnel who must 
come in contact with equipment during vehicle maintenance and repair. All equipment requiring 
maintenance or repair will be staged in the CRZ before servicing . 
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Personnel assigned to vehicle decontamination will wear the protective equipment, clothing, and 
respiratory equipment consistent with this SHSP. Seats and flooring in equipment and vehicles 
that are to be used in the EZ will be covered with disposable polyethylene to the greatest extent 
possible . 
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7.0 Site Monitoring 

This section details the monitoring requirements for airborne contaminants and physical hazards. 

7.1 Air Monitoring 
Personal air monitoring is essential to ensure that all field personnel are adequately protected 
from airborne contaminants. The action levels specified in Table 2 have been established based 
on contaminants of concern, the potential routes of entry, duration of exposure, and the 
permissible exposure levels established by the California Division of Occupational Safety and 
Health, and the immediately dangerous to life or health levels established by National Institute for 
Occupational Safety and Health (1994). 

7.1.1 Real-Time Air Monitoring Frequency and Location 
Requirements for real-time air monitoring for each activity are detailed in the activity hazard 
analyses provided in Attachment 3. 

7.1.2 Integrated Personal Exposure Monitoring 
Integrated breathing zone air sampling including collection on activated charcoal and analysis by 
gas chromatography may be conducted at the discretion of the Project CIH. 

7.2 Monitoring of Physical Hazards 
The SHSO may monitor physical hazards such as noise, temperature, wind speed, and dust under 
the direction of the Program CIH. The specific requirements for monitoring noise and evaluating 
heat and cold stress are discussed in detail in the PHSP as well as in the Health and Safety 
Policies and Procedures Manual (Shaw, 2002b) . 
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8.0 Sanitation and Housekeeping 

8.1 Sanitation 
The SHSO will ensure that adequate drinking water, toilet facilities and hand washing facilities 
are available daily to all field personnel. For drinking water, a least 1 gallon per person shall be 
provided daily. Potable water shall be supplied from a pressurized source (i.e., tap water) or 
commercially available bottled water. Disposable drinking cups shall be provided at each work 
location and shall be stored and made available in a sanitary manner. Any non-potable sources 
of water shall be clearly identified "Non-Potable, Do Not Drink." 

Sanitary facilities shall be available at all times to field personnel (i.e., on-site or immediately 
adjacent rest room facilities or on-site portable chemical toilets). Toilet facilities shall be within 
immediate access for field personnel (i.e., within 5 minutes). 

Hand washing facilities shall be adjacent to the decontamination station at each location and at 
the toilet facilities. Hand washing facilities shall consist of soap, clean water, water basins, and 
single use hand towels. Any wastewater collected shall be disposed properly. 

8.2 Housekeeping 
A strict housekeeping program will be implemented daily at each work location. The purpose of 
the housekeeping program is to reduce or prevent accidents and prevent the unwanted spread of 
debris or other materials in any of the areas. The SHSO and Field Supervisor shall both be 
responsible for ensuring that good housekeeping is maintained at all times during the project. 

The following housekeeping procedures apply to this project: 

• Only "in use" equipment and tools shall be off-loaded from vehicles. 

• Work access shall be continuously "policed" by field personnel and the Field 
Supervisor for cleanliness and orderliness. 

• All spills shall be immediately cleaned up. 

• Any loose dirt and debris that is not part of the designated spoils pile (from 
excavations) shall be immediately cleaned up. 

• No dirt or loose debris shall be left in any work area, or allowed to leave any work 
area either by vehicle, foot traffic, or wind movement. 

• During wind conditions, excavated spoils may be wetted with water fog to reduce 
airborne dust. No water run-off shall be generated or allowed . 
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• At the end of each work period, any open excavations shall be barricaded in ALL 
directions with lighted barricades and all barricades connected by a double run of 
barrier tape. A similar procedure shall apply to any stockpiled soils . 
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9.0 Employee Training 

This section details the training requirements for personnel who will be performing fieldwork or 
who will otherwise be involved in on-site activities. 

9.1 Tailgate Safety Meetings 
Prior to the start of the project, all personnel will participate in an initial tailgate safety meeting. 
During the initial tailgate safety meeting, the PHSP and this SHSP will be discussed. The PS will 
ensure that the anticipated site hazards are summarized and explained to all personnel, and that 
those personnel are aware of the precautions they must take to minimize their exposure to the hazards. 
Tailgate safety meetings will be held at the start of each work shift. All new employees will be 
required to attend a site health and safety orientation. Attendance records and meeting notes will 
be maintained with the project file. 

9.2 Hazardous Waste Training 
All personnel entering the EZ or CRZ will have completed at least 40 hours of hazardous waste 
operations training with annual refreshers, and supervisors will have had an additional 8-hour 
supervisory training as required by 8 CCR 5192 ( e ). Additional job or function-specific training 
requirements are specified in Attachment 3. 

9.3 Hazard Communication 
All personnel performing field activities will receive basic hazard communication training. This 
training involves a review of the Shaw Environmental, Inc. written hazard communication 
program (Health and Safety Procedure HS060 [2001 ]), MSDSs for chemicals used on site, 
container labeling, and chemical health hazards. Material Safety Data Sheets will be obtained for 
all materials purchased or brought on site that require a MSDS, and the MSDS will be kept on 
site with this SHSP. 

9.4 Site-Specific Training 
Site-specific training will be accomplished through an initial review of this SHSP by the SHSO 
and through the daily tailgate safety meetings. Attendance for such training will be tracked by 
obtaining signatures of all attendees and will be documented in the project files. 

9.5 First Aid and Cardiopulmonary Resuscitation 
At least two employees, current and certified in first aid and cardiopulmonary resuscitation 
(CPR) will be assigned to the project. At least one of these will be on the site whenever 
operations are ongoing. Where multiple work groups are dispersed throughout a project site, 
more than two employees will be current and certified in first aid and CPR. The extent of coverage 
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will be determined relative to the number of employee groups. First aid trained personnel will also 
be trained in bloodbome pathogen hazards. Shaw Environmental, Inc. requires refresher training 
in first aid and CPR for such individuals to maintain a current certificate. The SHSO will be 
current and certified in first aid and CPR training . 
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10.0 Medical Surveillance Program 

Shaw Environmental, Inc. uses the services of Health Resources for medical surveillance 
requirements for all projects. All Shaw personnel and Shaw subcontractors working on site 
within the CRZ or EZ are required to have completed an occupational medical examination 
within the last 12 months as specified by 8 CCR 5192(f). Such individuals are also required to 
have written clearance in their record to work on hazardous waste sites and to wear a respirator if 
required by the SHSO or Program CIH . 
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11.0 Emergency Response Plan and Contingency Procedures 

Site personnel must be prepared to respond and act quickly in the event of an emergency. Emergency 
preparedness and response procedures will aid in protecting site workers and the surrounding 
environment. Preplanning measures will include employee training, fire and explosion prevention 
and protection, chemical spill and discharge prevention and protection, and safe work practices 
to avoid personal injury or exposure. These items will be discussed in the daily tailgate safety 
meetings. 

11.1 Project Superintendent 
At all times during scheduled work activities, a designated PS will be present on the site. This 
individual is responsible for implementing any emergency response or contingency procedures. 
Depending upon the circumstances, and time permitting, the PS will review proposed response 
actions with the SHSO. 

11.2 Site Health and Safety Specialist 
The SHSO is responsible for implementing, communicating, and enforcing health and safety policies 
and procedures during the course of the project. The SHSO will also assist in the evaluation of 
health and safety concerns with respect to environmental releases and emergency response 
actions. In the event of an injury, contact the Concord Health and Safety Administrator (Tammie 
Tripoli) for notification of the medical incident and reporting of it to the Health Resource Case 
Manager. 

11.3 List of Emergency Contacts and Notification 
The PS and SHSO will be notified immediately in the event of an emergency. The PS will 
immediately evaluate the incident and, if necessary, notify the fire department and other 
emergency contacts listed in Attachment 2. 

11.4 Fire Control 
In the event of a fire or explosion, or imminent danger of fire or explosion, all activities will halt, 
and the fire department listed in Attachment 2 will be notified immediately. If it is safe to do so, 
site personnel may use fire-fighting equipment available on site to remove and isolate flammable 
or other hazardous materials, which may contribute to the fire. 

The following measures will be implemented during site activities to minimize the risk of fire 
and-'or explosion: 

• Smoking will be prohibited on site except in designated smoking areas. 
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• Good housekeeping procedures will be required on site. 

• Material storage methods will comply with manufacturers' recommendations. 

• Flammable liquids will be stored in approved containers only. 

• All storage, handling, or use of flammable and combustible materials will be 
conducted by trained personnel only. 

• Entry and exit pathways will be kept clear of debris or obstacles. 

• Work areas will be cleared of excess vegetation and obstructions. 

• Hot Work Permits will be required on site. 

11.5 Site Evacuation Procedures 
Prior to field activities, the PS will determine emergency egress routes and discuss them with all 
personnel who will be conducting fieldwork. Initial planning includes establishing emergency 
warning signals and evacuation routes in case of an emergency. Figure 1, "Hospital Route 
Map," shows the directions to the hospital. As work progresses, the SHSO may alter these 
assembly areas depending on site and weather conditions. The site-specific evacuation 
procedures will be discussed in detail at the daily safety tailgate meeting . 

The authority to order personnel to evacuate the work area rests with the PS and the SHSO. In 
the event that site evacuation is required, a continuous, uninterrupted air horn or vehicle horn 
(back up) will be sounded for approximately ten seconds. Personnel working in the EZ will 
immediately make their way to the muster point for a head count. An evacuation route and the 
muster point location are shown on Figure 2. 

11.6 Spills or Leaks 
Shaw Environmental, Inc. will maintain the following equipment and materials in the CRZ for 
use during spill response activities: 

• Absorbent pads 
• Granular absorbent material 
• Polyethylene sheeting 
• 55-gallon drums 
• Shovels and assorted hand tools 

11.7 Medical Emergency Response 
In the event of severe physical or chemical injury, the fire department listed in Attachment 2 will 
be summoned for emergency medical treatment and ambulance service. Once an initial assessment 

• is made by the emergency medical technicians, the decision to use ground or air transportation 
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for the victims will be made. Minor injuries will be treated on site by qualified first aid providers 
and if additional treatment beyond first aid is required, the injured personnel will be transported 
to the designated hospital or clinic. Transportation routes and maps will be placed in each site 
vehicle before on-site activities begin. Maps from the sites to applicable hospitals are included in 
Figure 1, "Hospital Location Map." 

11.8 Personal Exposure or Injury 
In the event of personal exposure to contaminants, the following general guidelines will be 
implemented: 

• Contact/Absorption--Copious amounts of distilled or tap water will be used to flush 
contaminants from the skin for at least 20 minutes. If there has been eye contact, eyes 
will be flushed with for 15 minutes. Flushing will be started while removing 
contaminated clothing. If irritation persists, flushing will be repeated. The condition of 
the individual will be assessed, and transport to a medical center will be arranged if 
necessary. The victim shall not be transported unless the recommended flushing period 
has been completed or flushing can be continued during transport. 

• Inhalation-The victim will be moved immediately to an area providing fresh air. 
The victim will be decontaminated and provided artificial respiration if necessary. 
The condition of the individual will be assessed, and transport to a medical center will 
be arranged if necessary. 

• Ingestion-The local poison control center will be contacted immediately. The victim 
will be decontaminated, if necessary, and transported to a medical facility. 

11.9 List of Emergency Contacts and Notifications 
The SHSO will immediately evaluate the incident and, if necessary, notify emergency support 
services. If not previously notified, the Project Manager and location contact will be advised of 
the situation. Telephone numbers for emergency personnel are listed in Attachment 2. This list 
will be maintained with current contacts, and telephone numbers. This list will be kept along 
with other emergency telephone numbers in each site vehicle. 

The information provided to the notified person should include the nature of the incident, the 
exact location and the suspect materials involved. Information regarding the incident that should 
be reported to the emergency operator includes the following: 

• Name and telephone number of the individual reporting the incident 
• Location and type of incident 
• Nature of the incident (fire, explosion, spill, or release) and substances involved 
• Number and nature of medical injuries 
• Movement or direction of spill/vapor/smoke 
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• Response actions currently in progress 
• Estimate of quantity of any released materials 
• Status of incident 
• Other pertinent information 

11.10 Injury/Illness Reporting Requirements for Shaw Operations 
Shaw Environmental, Inc. Operations has specific requirements for reporting health and safety 
accidents and incidents. These procedures are presented in Attachment 5 . 
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NOT TO SCALE 

DIRECTIONS TO SAN FRANCISCO GENERAL HOSPITAL: 

FROM THE SECURITY GATE AT DONAHUE ST. AND INNES 
AVE., TAKE INNES AVE, NORTH. TURN RIGHT ON HUNTERS 
POINT BLVD. WHICH EVENTUALLY BECOMES EVANS AVE. 
FOLLOW EVANS AVE. UNTIL ITS END AT ARMY ST. TURN 
LEFT ON ARMY ST. AND GO PAST HIGHWAY 101. JUST PAST 
HIGHWAY 101, TURN RIGHT ON POTRERO AVE. CONTINUE ON 
POTRERO AVE. TO THE HOSPITAL WHICH IS AT 22ND ST. 
AND POTRERO AVE. 
TELEPHONE NUMBER (415) 206-8000 

DEPARTMENT OF THE NAVY 
NAVAL FACILITIES ENGINEERING COMMAND 

SOUTHWEST DIVISION 
SAN DIEGO, CALIFORNIA 

FIGURE 1 

HOSPITAL ROUTE MAP 
HUNTERS POINT NAVAL SHIPYARD 

HUNTERS POINT, CALIFORNIA 
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Table 1 
Contaminants Detected in A-Aquifer, RU-CS 

List of Contaminants from Rl1 
Contaminant Biodegradable 

Aroclor 1260 Not very biodegradable 

1,2-Dichlorobenzene Aerobically biodegradable 

1,4-Dichlorobenzene Aerobically biodegradable 

Tetrachloroethene (PCE) Anaerobic only 

Trichloriethene (TCE) Anaerobic preferably but also aerobic 

Vinyl Chloride (VC) Anaerobic and aerobic. 

1,2-Dichloroethane Aerobically and anaerobic 

Pentachlorophenol Aerobically biodegradable 

1 Draft Final Remedial Investigation Report for Parcel B (PRC, 1996) 
GW denotes groundwater. 
RI denotes remedial investigation . 
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Comment 

Not mobile in GW 
May not be an issue 

May be biodegradable anaerobically 

May be biodegradable anaerobically 

Will not degrade with oxygen present 
Degrades readily anaerobically 

Degrades readily anaerobically 
Can undergo co-metabolic aerobic 
biodegradation 

Potentially slow anaerobically 
Quick aerobically 

Most documented research with this 
chemical has been done in 
aboveground landfills. 

Some indications suggest 
biodegradability of this chemical is more 
difficult in subsurface. 
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Table 2 
Action Levels 

Contaminant 
voes byPID 

Vinyl Chloride by 
colorimetric detector tube 
(VCDT) 

02 

LEL 

Action Levela 
Any meter response above background 

Up to 1 ppm BZ 

> 1 ppm BZ 

< 19.5% or> 23.5% 

> 10% of LEL 

Required Actionb 
Use colorimetric detector tube for vinyl 
chloride 

Level D 

Increase ventilation or stop work, contact CIH 
for Level B approvalc 

Stop work; increase ventilation, contact CIHc 

Stop work; increase ventilation, determine 
cause, contact CIHc 

• Five excursions above the action level in any 15-minute period or a sustained reading in excess of the action levels for 5 minutes will 
trigger a response. 

b Frequency of air monitoring may be adjusted by the CIH after sufficient characterization of site contaminants has been completed, 
tasks have been modified, or site controls have proven effective. 

c Contact with the Program CIH must be made before work continues. The Program CIH may then initiate integrated air sampling along 
with additional controls. 

Bl denotes breathing zone. 
CIH denotes Certified Industrial Hygienist. 
LEL denotes lower explosive limit . 
mg/m3 denotes milligrams per cubic meter. 
02 denotes oxygen. 
PIO denotes photoionization detector. 
ppm denotes part(s) per million. 
VOC(s) denotes volatile organic compound(s). 

No one is permitted to downgrade levels of personal protective equipment without authorization 
from the Program Certified Industrial Hygienist. 
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Table 3 
Potential Chemicals of Concern 

Compound PEL/TWA 

Acetone NIOSH = 250 
CAS No. 67-64-1 parts per million 

(ppm) (TWA) 
OSHA= 1000 
ppm (TWA) 

Benzene NIOSH = 0.1 
CAS No 71-43-2 ppm (TWA) 

OSHA= 1.0 
ppm (TWA) 

Carbon disulfide OSHA= 20 ppm 

CAS No. 75-15-0 (TWA) 
NIOSH = 1 ppm 

Chloroform OSHA = ceiling 
CAS No. 67-66-3 50 ppm (TWA) 

NIOSH = 2 ppm 
{STEL) 
carcinogen 

Chlorinated NIOSH = 0.001 
biphenyls (PCB) mg/m3 (TWA) 

CAS No. 11097-69-1 OSHA= 0.5 
mg/m3 (TWA) 

1,2 dichlorobenzene NIOSH = 50 
CAS No. 95-50-1 ppm (ceiling) 

OSHA= 50 ppm 
(ceiling) 

1,4 dichlorobenzene NIOSH = LAF 
CAS No. 106-46-7 OSHA= 75 ppm 

(TWA) 
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ACGIH 
TLVs 

TLV= 
500 ppm 

TLV = 0.5 
ppm CA 

TLV = 10 
ppm 

TLV = 10 
ppm CA 

TLV= 

0.5 mglm3 

TLV = 25 
ppm 

TLV = 10 
ppm CA 

• 
Route of Exposure Acute Symptoms 

Inhalation, ingestion, skin Respiratory tract irritation, headache, dizziness, 
contact dermatitis. 

Inhalation, ingestion, skin Eye, nose and respiratory irritation, headache, 
contact dizziness nausea, anorexia, fatigue, dermatitis -

bone marrow depression. 

Inhalation, skin Dizziness, fatigue; skin absorption - fatigue, 
absorption, ingestion, skin nervousness, psychosis, polyneuropathy, nervous 
contact system, kidney/liver damage. 
Inhalation, ingestion, skin Dizziness, mental dullness, nausea, disorientation, 
contact headache, fatigue, skin, eye irritant. 

Inhalation, ingestion, skin Eye irritation, liver damage, reproductive effects, 
contact chloracne 

Inhalation, ingestion, skin Eye and nose irritation, liver and kidney damage, 
contact skin blisters 

Inhalation, ingestion, skin Eye irritation, profuse rhinitis, headache, anorexia, 
contact nausea, vomiting, jaundice.kidney damage. 

• 
Odor Odor Description 

Threshold 

13 ppm Fragrant nail polish 
odor 

12 ppm 

Aromatic odor 

0.1 ppm Sharp penetrating odor, 
severe after odor 

85ppm Pleasant odor, sweet 
characteristic 

N/A N/A 

0.30 ppm Pleasant aromatic odor 

0.18 ppm Mothball like odor 
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Table 3 (Continued) 
Potential Chemicals of Concern 

Compound PEL/TWA 

Dichloroethylene NIOSH = LAF 

CAS No 75-35-4 OSHA= none 
(TWA} 

1,2 Dichloroethane NIOSH =1.0 
CAS No. 107-06-2 ppm (TWA} 

OSHA= 50ppm 
(TWA} 

Ethylbenzene NIOSH =100 

CAS No. 100-41-4 ppm (TWA} 
OSHA= 100 
ppm (TWA} 

Monochloro-benzene NIOSH =none 

CAS No 108-90-7 OSHA= 75ppm 
(TWA} 

Toluene OSHA= 200 

CAS No. 108-88-3 ppm (TWA} 
NIOSH = 100 
mg/m3 (TWA} 

1,2,4, NIOSH = 5 ppm 
T richlorobenzene (ceiling} 

CAS No. 120-82-1 OSHA= none 
(TWA} 

Trichloroethylene OSHA(TWA} = 

CAS No. 79-01-6 100 ppm 
NIOSH = LAF 

Perchloroethylene/ OSHA-100 
(Tetrachloroethylene} ppm. Ceiling= 

CAS No. 127-18-4 200 ppm; STEL 
300 ppm. 
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ACGIH 
TLVs 

TLV = 5.0 
ppm CA 

TLV = 10 
ppm CA 

TLV = 100 
ppm 

TLV = 10 
ppm 

TLV= 50 
ppm 

ceiling= 
0.5 ppm 

TLV = 50 
ppm CA 

TLV = 25 
ppm CA 

• 
Route of Exposure Acute Symptoms 

Inhalation, ingestion, skin Eye, nose and throat irritation, dizziness, headache, 
contact nausea, dyspnea, pneumonitis, liver and kidney 

damage. 

Inhalation, ingestion, skin Eye irritation, corneal opacity, central nervous 
contact system depression, nausea, vomiting, dermatitis, 

liver, kidney and heart damage. 

Inhalation, ingestion, skin Eye, nose and throat irritation, headache, dermatitis, 
contact narcosis, coma 

Inhalation, ingestion, skin Irritation of the eyes, nose and throat, skin irritation, 
contact drowsiness, central nervous system depression, liver 

lung and kidney injury. 

Inhalation, absorption, Fatigue, weak confused; dizziness, headache, 
ingestion, skin contact dilated pupils; nervousness, muscle fatigue; pain, 

vomit, paralysis, urine retention. 

Inhalation, ingestion, skin Eye nose and throat irritant, liver and kidney 
contact damage, reproductive effects. 

Inhalation, ingestion, skin Eye irritant, nose, throat; nervousness, flush face, 
contact neck; vertigo, dizziness, liver damage. 

Inhalation, ingestion, skin Eye, nose, throat irritant, incoordination 
contact flush face and neck; vertigo, dizziness, liver damage, 

skin irritant. 

• 
Odor Odor Description 

Threshold 

190 ppm Mild, sweet chloroform 
like odor 

88ppm Chloroform like ordor 

2.3 ppm Aromatic odor 

0.05 ppm Almond-like odor 

1to3 ppm Benzene-like odor 

Airplane glue 

1.4 ppm Aromatic odor 

28ppm Chloroform like odor 

27ppm Chloroform-like odor 
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Table 3 (Continued) 
Potential Chemicals of Concern 

Compound PEL/TWA 

Vinyl Chloride NIOSH = LAF 

CAS No. 75-01-4 OSHA= 1.0 
ppm (TWA) 

Xylene NIOSH =100 

CAS No. 108-38-3 ppm (TWA) 
OSHA= 100 
ppm (TWA) 

PEL =Permissible Exposure Limit 
TWA =Time Weighted Average 
TLV =Threshold Limit value 
NIA =Not available 
CA = carcinogen 
LAF = lowest amount feasible 
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TLVs 

TLV = 1.0 
ppm CA 

TLV = 100 
ppm 

• • 
Route of Exposure Acute Symptoms Odor Odor Description 

Threshold 

Inhalation, ingestion, skin Lassi5tude, weakness, abdominal pain, 3000 ppm Pleasant odor 
contact gastrointestinal bleeding, liver damage, pallor or 

cyanosis of the extremities, frostbite if exposed to the 
liquid 

Inhalation, ingestion, skin Eye, nose and throat irritation, dizziness, excitement, 1.1 ppm Aromatic odor 
contact incoordination, corneal vacuolization, anorexia, Inhalation - respiratory 

nausea, vomiting, abdominal pain, dermatitis. irritation; ingestion -
headache, dizziness; 

skin contact -
dermatitis. 

Reference: NIOSH, 2003, Pocket Guide to Chemical Hazards, Computer Data Base. 
ACGIH 2000. TLVs and BE!s. Cincinnati, OH 

Document Control Number NA V004-010-H 
Revision O-June 18, 2004 



• 

• 

• 

Attachment 1 
Site-Specific Health and Safety Phm Amendment Form 
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• 

• 

• 

Site-Specific Health & Safety Plan Amendment Documentation 

Project No.------------

Amendment No.-------------- Date: ______________ _ 

Amendment Revises Page:----------- Section:--------------

Task(s) Amendment Affects*: ---------------------------

*(Attach new/revised Job Safety Analyses) 

Reason For Amendment: 

Amendment: 
(Attach separate sheet(s) as necessary) 

Completed by: __________ _ 

Approved by: 

ConcDP-K.1102569 Hunters Pf (EMAC)VnSitu\SHSf>.SHSP _I.doc 
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Attachment 2 
Emergency Telephone Numbers 
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• Emer2ency Phone Numbers 

San Francisco Fire Department 
Emergency 

Contact 

San Francisco Police/Security Department 
Emergency 

San Francisco HAZMAT Response 
Emergency 

Hospital: San Francisco General Hospital 

Directions to SF General Hospital: 

From the security gate at Donahue St. And Innes Ave., take Innes Ave., 
North. Turn Right on Hunters Point Blvd., which eventually becomes 
Evans Ave. Follow Evans Ave. until its end at Army St. Turn left on 
Army St. and go past Hwy 101. Just past Hwy 101, Turn Right on 
Potrero Ave. Continue on Potrero Ave. to the hospital, which is at 22nd 
St. and Potrero Ave .. 

Phone Number 

911 (from land line) 

911 (from land line) 

911 (from land line) 

(415) 206-8000 

Key Project and Shaw Personnel 

• 

• 

Shaw Program Manager: Dennis Robinson 

Program Certified Industrial Hygienist (CIH): Fred Mlakar, CIH 

Project Manager: Bill Schaal 

Site Health & Safety Officer: Robert Rust 

Site Health & Safety Officer Alternate: TBD 

Health & Safety Administrator: Tammie Tripoli 

Occupational Physician: Health Resources 

Medical Incident Reporting: 
Mary Bamberg 

Corporate Help Desk for reporting incidents and accidents 

Navy Contact: ROICC: Peter Stroganoff 

Navy Contact Alternate: Glenn Christensen, RPM 

Navy On-Scene Coordinator: TBD 

HAZMA T denotes hazardous material 
RO/CC denotes Resident Officer in Charge of Construction .. 
RPM denotes Remedial Project Manager. 
TBD denotes to be determined . 
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(925) 288-2315 

(949) 660-5413 
Pager: (949) 451-7658 

(925) 288-2324 

(415) 725-9908 

To be Determined 

(925) 288-2124 

(800) 350-4511 

(781) 938-4613 

1-800-299-3445 

(510) 749-5941 

(619) 532-0924 

To be Determined 
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Activity HMArd Analyses 
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• Activity Hazard Analyses ______________ _ 

• 

• 

- Site Setup 

- Site Restoration 

- Well Drilling I Installation I Monitoring 

- Storage and Handling 

- Waste Management 

- Soil I Water Sampling 

- Spill I Emergency Response 

- Clearing I Grubbing Vegetation 

- Chemical Storage Facility 

- Heavy Equipment Operations 

- Decontamination of Equipment 

- Chemical Mixing I Injection 
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· JOB SAFETY ANAt~s1s fOR:slT~serup :;:51
' 

: . ;:y 

ALWAYS EXPECT THE UNEXPECTErir' ANTICtPATE AND ADJµSTI •.· :•. 

Task Breakdown Potential Hazards 

Placement/Unloading Heavy lifting 
of Equipment and 
Materials 

Falling objects 

Fire 

High winds 

Installation of Office Contact with utilities, 
and Support installation of electrical 
Structures power 

Slip, trip, and falls 

Cut hazards 

Fire 

ConcDP-K.~ 102569 Huntera Pt (EMAC)\lnSiMSHSP.SHSP _f.doc 
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·:;: 

Critical Safety Practices 
'~.)'.,'.-~; ' . :. 

Use proper lifting techniques (flex at the knees and use legs when 
lifting). 

Obey sensible lifting limits (60 pounds individual lifting maximum). 

Use mechanical lifting equipment to move large, awkward loads. 

Wear a hardhat, stay alert and clear of materials suspended 
overhead; wear steel-toed boots. 

Fire extinguishers shall be suitably placed, distinctly marked, 
readily accessible, and maintained in a fully charged and operable 
condition. 

Mobile/portable facilities shall be anchored to withstand high winds. 

Above and underground utilities shall be located. A qualified 
person shall install required utilities in compliance with national, 
state and local codes. 

Determine best access route before transporting equipment. 

Wear adequate hand protection. 

ABC fire extinguishers shall be suitably placed, distinctly marked, 
readily accessible, and maintained in a fully charged and operable 
condition. 

. .. 
,,, .. .:;,'·, 

Personal Protective'' Monitoring: .... Clothing and 
Equipment 

Level D 

LevelD 

Level D 

LevelD 

LevelD 

LevelD 

Level D 

Level D 

Leather Gloves 

LevelD 

.;,. . ·Devices ... 

Not applicable (NIA) 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Document Control Number NAV004-010-H 
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.... :.:. .... : .. · . ....... 
::JOB SAFETY ANALYSIS FOR SITE .SETUP 

, .. - , .;.,. '-• ,, 

. ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE AND ADJUST! 

Task Breakdown Potential Hazards 

Installation of Office Contact with moving 
and Support equipment/vehicles 
Structures (continued) 

Hazard communication 

Strains and sprains 

Unattended worker 

Level/blocking trailer, 
driving stakes 
(stabilization), anchoring 

Setting Steps in Place 

Electrical 

Clearing hazards 

ConcDP-K.1102569 Hunters Pt (EMAC)\lnSi/u\SHSPISHSP _ldoc 
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;.;,,. .. '.:; 

Critical safety Practi~es 

Work area will be barricaded/demarcated. 

Label all containers as to contents (fuel can, oil can, diesel fuel, 
etc.). 

Obtain material safety data sheet (MSDS) for materials brought to 
the site prior to use. 

Use of proper tool for the job being performed. 

Avoid twisting/turning while pulling on tools, materials, etc. 

"Buddy System" visual contact will be maintained between all 
personnel site activities. 

Use caution when jacking and placing blocks or cribbing. If ground 
is soft, add stone to secure footing. 

Steps must be Office of Safety and Health Administration (OSHA) 
approved (with proper handrails, midrail, steps, with a platform in 
front of door; refer to U.S. Army Corps of Engineers 
(Section 21.E02,05,07,08). 

Lighting for work and means of egress; electrical hookup to trailers 
to be made by qualified electricians. Ground fault circuit 
interrupters are required on all circuits. 

If clearing is necessary, tree cutting will comply with chainsaw 
safety standards. 

.. 
Personal Protective 

.... Clothing. and .. ·.·· ··· 
· Equipment · 

Level D 

LevelD 

LevelD 

Level D 

Level D 

LevelD 

LevelD 

LevelD 

LevelD 

Modified Level D 

.. •.: ... 
:, ' 

Monitoring 
Devices 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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JOB SAFETY.ANALYSIS FOR SITE SETUP 
.•. 

ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE AND ADJUST! 
.. 

. /.:,,.,./ ;.;. : 

Task Breakdown Potential Hazards 

Installation of Office Ventilation 
and Support 

Hand tools Structures (continued) 

Heavy Equipment 

Vendor Trucks 

Training 
Requirements 

EQUIPMENT TO BE USED 

• Heavy equipment 

• Power tools 

• Hand tools 

• Personal protective equipment (PPE) 

ConcDP-K.1102569 Huntem Pt (EMAC)\lnSitu\SHSF'ISHSP _I.doc 
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Critical Safety Pr,actices '. 

Trailer ventilation shall not bring in exhaust from vehicles, etc. 

Pre-lpost-maintenance 

Visual inspection prior to use 

Pre-lpost-maintenance, inspection form completed prior to use 
daily 

Visual inspection prior to use 

Tailgate safety meeting, site-specific orientation, hazard 
communication 

'<:,. . .. 
INSPECTION REQUIREMENTS : '·· 

• Pre-lpost-maintenance 

• Visual prior to use 

• CESPD Form 150 R 

' Persori~I Protective :,Monitoring 
\,;:· Clot~lng and >> · Devices Equipment . 

LevelD NIA 

Level D NIA 

Level D NIA 

LevelD NIA 

LevelD NIA 

LevelD NIA 

'. 

· TRAINING REQUIREMENTS.~ 
' 

• 
• 
• 
• 
• 

Tailgate safety meeting 

Site-specific orientation 

Hazardous waste operations 

Hazard communication 

Chainsaw operations 
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JOB SAFETY ANALYSIS FOR SITE RESTORATION 

ALWAYS EXPECT THE UNEXPECTED! ANTJCl~ATE AND ADJU$Tf. 

Task 
Breakdown Potential Hazards 

Site Restoration Areas on or adjacent to 
contaminated material 

Fire 

Open excavations 

Dump truck operations 

Contact with moving 
equipment 

ConcDP-K:\102569 Huntera pt (EMAC)llnSitu\SHSPiSHSP _f.doc 
6.17.04 

·. ><:. .·<~· :. 
.. ,;-, Personal Prot~~tive • 

gritical Safety Practic~s'' Clothing and 
::.·{:; :• Equipm~mt 

Implement appropriate level of protection. Level D 

A lock-out/tag-out procedure shall be used for equipment found to LevelD 
be faulty of undergoing maintenance. 

Bulldozer and scraper blades, end-loader buckets, and similar LevelD 
equipment will be either fully lowered or blocked when being 
repaired or when not in use. 

All self-propelled construction equipment shall be equipped with a Level D 
backup alarm. 

Each bulldozer, backhoe, or other similar equipment will be LevelD 
equipped with at least one dry chemical fire extinguisher having a 
minimum Underwriters Laboratories, Inc. rating of 1A5BC. 

Shaw Policy and Procedure HS307, "Excavation and Trenching," LevelD 
will be adhered to at all times. 

Excavations will be backfilled as soon as possible. LevelD 

Dump truck bodies shall be fully lowered or blocked when Level D 
maintenance is being performed or when not in use. 

A signal person will be used when the point of operation is not in LevelD 
full view of the vehicle, machine or equipment operator; vehicles 
are backed more than 100 feet; terrain is hazardous; or two or 
more vehicles are backing in the same area. 

Ground personnel shall wear reflective vests. LevelD 

• 
Page 1of2 

·>:::; ...... 

.; ; 

, Monitorin,g 
Devices 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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.. ''.;'·',· ·- <': ;;>; ·'(' . 

JOB SAFETY ANALYSIS FOR SJTE RESTORATION 

ALWAYS EXPECT THEUNEXPECTED! ~NnciPArt(ANO.ADJUST! , '/< .. 

Task Potential Hazards Breakdown 

Site Restoration Noise 
(continued} 

Final Grading Noise hazards 

Heavy equipment, travel 

Mechanical moving parts, 
pinch points, etc. 

EQUIPMENT TO BE USED 

• Hand tools 

• PPE 

• Sampling equipment 

ConcDP-K.\ 102569 Hunters Pf (EMAC)VnSitu\SHSP.SHSP _I.doc 
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:'. ,.~ ·:,: :::,,. ...... <;>' ·•"'::: :.::.:· 

Personal Protective ' ' v, ,, ~-

Critical. Safe,ty Practices .: . 
gtot~ing and 

: 
:0:: Monitbring · 

Devh:es 
:;; .'.:.: ·Equipment 

Noise levels above 85 decibels, A-scale (dBA) mandate the use of Earplugs + Level D Sound level meter 
hearing protection. 

Administer hearing protection. Earplugs + Level D Sound level meter 

Use qualified operators. Level D N/A 

Have all grounding in place. Level D N/A 

Use lock-out/tag-out for maintenance. LevelD N/A 

Assure all emergency stop switches are working. Level D N/A 
:.· :/: .. ·1 • ::·. : :,: . . \> '> INSPECTION REQUIREMENTS :.: .. TRAINING REQUIREMENTS 

• Pre-/post-maintenance • 
• Visual prior to use • 

• 
• 

Tailgate Safety Meeting 

Site-specific orientation 

Hazardous waste operations 

Hazard communication 
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JOB SAFETY ANALYSIS FOR WELL DRll..LING/INSTALLA TION/MONITORJNG )'. ,' . '.''<: \";~<·; "" '.""'," ', - ./' .: 

ALWAYS EXPECT THE UNEXPECTED!;ANTJCIPATE AND APJUST! 

Task Potential Hazards Breakdown 

Drill Rig Operations Jacks/outriggers 

Hoists 

Whip lines and cables 

Fire 

Noise 

Contact with rotating or 
reciprocating machine parts 

Heavy lifting 

Slip, trip, and fall hazards 

ConcDP-K.H02569 Hunters Pl (EMAC)\lnSitu\SHSP\SHSP _f.doc 
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.. : ; . : :: ·:·., .. , . '~h'Z.~,,, 

Personal Protective 
Critical Safety:Practices Clothing and 

: : Equipment 
Outrigger will be extended per the manufacturer's specifications. LevelD 

Hoists will be used only for their designed intent and will not be LevelD 
loaded beyond their rated capacity. Steps will be taken to prevent 
two-blocking of hoists. 

Dress rods will be neither run nor rotated through rod slipping LevelD 
devices. No more than one foot of drill rod column will be hoisted 
above the top of the drill mast. Drill rod tool joints will not be made 
up, tightened, or loosened while the rod column is supported by a 
rod slipping device. 

Stand clear when under tension. Level D 

Fire extinguishers will be inspected and readily available. LevelD 

Real-time air monitoring will take place for lower explosive LevelD 
limit (LEL)/oxygen (02). 

Hearing protection is mandatory and above 85dbA. Earplugs + Level D 

Machine guards, use long-handled shovels to remove auger LevelD 
cuttings. 

Use safe lockout procedures for maintenance work. LevelD 

Use proper lifting techniques. Lifts greater than 60 pounds (lbs.) LevelD 
require assistance or mechanical equipment size-up the lift. 
Recommend wearing a back support if possible. 

Maintain good housekeeping - keep work area picked up and LevelD 
clean as feasible. Continually inspect the work area for slip, trip, 
and fall hazards. Assure no holes in walkways exist that are 
greater than 12 x 12 inches. 

• 
Page 1of2 

: .. : . 

Monitoring .;:.:····· 

. Devices 

N/A 

N/A 

N/A 

N/A 

N/A 

LEU02meter 

Sound level meter 

N/A 

N/A 

N/A 

N/A 
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JOB SAFETY ANALYSIS FORWELl.. DRIL~ING/INSTA(LA TION/NIONITO~ING .. 

ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE;ANO ADJUST! ,,;.:::'. . 

Task Potential Hazards Breakdown 

Drill Rig Operations Contact with potentially-
(continued) contaminated materials and 

poison oak 

Auger binding or breaking 

Contact with potentially-
contaminated materials 

Special conditions 

Fall hazards 

EQUIPMENT TO BE USED 

• Hand tools 

• PPE 

• Heavy equipment 

• Drilling rig 

• Service truck 

ConcDP-K.~ 102569 Huntets pt (EMAC)\fnSftu\SHSPiSHSP _f.doc 
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.::.: 

Critical Safety Practj~es .· 

'::'·: 

Real time air monitoring will take place. If necessary, proper 
personal protective clothing and equipment will be utilized. 
Modified "D" will be the lowest level of protection due to the high 
potential for skin contact. 

Auger guides will be used on hard services. 

Utilize appropriate PPE. 

Climbing booms, or any hazardous operations out of the normal 
use of drill will not be conducted without approval of Health and 
Safety Officer. 

Use safety full-body harness, shock absorbing lanyard with double 
locking hooks, and a lifeline when working above 6 feet. 

Open boreholes will be capped and flagged. Open excavations will 
be barricaded. 

: . · 
INSPECTION REQUIREMENTS / 

• Pre-/post-maintenance 

• Visual prior to use 

; .. Petsonal Protecti~e i 
·:<.F· :::;;.• 

.. Clothing and · . Mopitoring 
Devices·:. ··equipment ·>'.•· 

Modified Level D Photoionization 
detector (PID) 

LEU02 meter 

Level D N/A 

Modified Level D N/A 

LevelD N/A 

LevelD N/A 

LevelD N/A 

}.; : :<•. :.· /· : : : . 

TRAINING REQUIREMENTS .:' 

• Tailgate Safety Meeting 

• Site-specific orientation 

• Hazardous waste operations 

• Hazard communication 
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JOB SAFETY ANALYSIS FOR STORAGE AND .HANDLING 

ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE AND ADJUST! 

Task 
Breakdown 

Preparation of 
Ground for Siting of 
Chemical Storage 
Facility 

Chemical Storage 
Facility Layout 

.. 

Potential Hazards 

Heavy equipment 
operations 

Noise 

Inhalation hazards 

Fire 

ConcDP-K.i 102569 Hunters pt (EMAC)\lnS#u\SHSf'ISHSP _I.doc 
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. .:. . ;.:< •: ;c· .:•::. ··:·;:.'. >' /· 

' · ' PersonalProtective 
,.Critical Safety Pra~tices Clothing apd 

· · .. Equipment 
Inspect all heavy equipment before use. 

Only trained and certified operators may utilize equipment (see 
OSHA regulations). 

All ground personnel will be prohibited from working in areas while 
heavy equipment is in use. 

All heavy equipment must be equipped with roll-over protection 
systems (ROPS) and backup alarms. 

Seat belts will be worn while operating equipment. 

Noise protection shall be worn when working with heavy 
equipment. 

Storage facility should be well-ventilated, and in an outdoor 
location away from all heat sources. 

Secondary containment should be provided for each class of 
chemical. 

Two fire extinguishers utilizing water as the extinguishing media 
should be installed in and around the storage facility. 

Store chemicals in a controlled, outdoor location to minimize fire 
hazards. 

Mark storage cells for classes of allowable chemicals. 

Ensure chemicals stored in areas are compatible. Provide berms 
or other barriers to prevent spilled materials from migrating to cells 
of noncompatible chemicals. 

LevelD 

LevelD 

Level D 

LevelD 

Earplugs + Level D 

LevelD 

Modified Level D 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

• 
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k>•: . 
Monitoring. 
~;Devic~s ~s 

N/A 

N/A 

N/A 

N/A 

Sound level meter 

N/A 

N/A 

N/A 

v 

N/A 

N/A 

N/A 
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JOB SAFETY ANALYSIS FOR STORAGE ANP HANDLilNGJff 

ALWAYS EXPECT THE UNEXP~CTEDr ANTICIPATE AND ADJUST! ;~ 

Task 
Breakdown 

Chemical Storage 
Facility Layout 
(continued) 

; 

Potential Hazards 

Trespassing and theft 

Transfer chemicals Heavy lifting 
from shipping to 
storage facility 

Slips, trips and falls 

Heavy equipment 
operations 

Noise 

ConcDP-K:\ 102569 Hunters Pf (EMAC)\lnSilu\SHSP.SHSP _I.doc 
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Critica.r Safety Practices • 
'''; 

Secure the facility (lock doors and fence the surrounding area) and 
provide lighting. 

Use proper lifting techniques (flex at the knees and use legs when 
lifting). 

Obey sensible lifting limits (60 pounds individual lifting maximum). 

Use mechanical lifting equipment to move large, awkward loads. 

Clear walkways of equipment, vegetation, and excavated material. 

Maintain good housekeeping. 

Inspect all heavy equipment before use. 

Only trained, experienced operators may operate equipment. 

All ground personnel will be prohibited from working in areas while 
heavy equipment is in use. 

All heavy equipment must be equipped with backup alarms. 

Seat belts will be worn while operating equipment. 

Noise protection shall be worn when working with heavy 
equipment. 

.. ·;;, 
Personal Protective 
· ......... Clothing and :;;, 

Equipment '>. 
LevelD 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Earplugs+ 

Modified Level D 

• 
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,'); 

'•<;; 

Monit()ring . <, 

Devices 
''"'),< 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

Sound level meters 
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• 
·. 

Task 
Breakdown 

Transfer chemicals 
from shipping to 
storage facility 
(continued) 

Movement of 
Chemicals to 
Remedial Unit from 
Chemical Storage 
Area 

.· 

· · · Potential Hazards ·· 

Contact with moving 
equipment/vehicles 

Fire 

Chemical 
exposure/chemical splash 

Fire 

ConcDP-K.~ 102569 Hunters Pl (EMAC)\/nSitu\SHSJ>.SHSP _I.doc 
6.17.04 

• 

Work area will be barricaded/demarcated and ground personnel 
will wear Hi-vis safety vests .. 

A/B/C Fire extinguishers shall be suitably placed, distinctly marked, 
readily accessible, and maintained in a fully charged and operable 
condition for use with equipment fires. 

Fires involving the storage chemicals should be extinguished with 
water. 

Train workers on the hazards associated with site chemicals. 
Applicable MSDS sheets will be reviewed by all employees working 
with chemicals. 

Don PPE-safety glasses, face shield, chemical resistant clothing, 
hard-toed shoes with rubber covers, and rubber gloves. 

Chemical containers must be secured and sealed prior to 
movement. 

Move materials slowly to prevent splashing. 

Label tanks to identify the chemical contents, and the associated 
hazards. 

Ensure that tanks are clear of other chemicals and debris prior to 
movement. 

Cover tanks after filling to prevent contamination due to the 
elements. 

• 
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;· 

. .,... ../ ..... 
!Personal Protective'.'· >i:.... ···~i·; . 

· Monito~ing 
. ·.· Devices 

. Clothiog.and 
..... Equiprrient 
Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

LevelD 

LevelD 

,'~·~,, 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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• 
Task 

Breakdown 

• • 
Page 4 of 5 

ALWAYS.EXPECTTHE UNEXPECTED! ANTICl,PATEANDAD!JUST! .·. • • , , ., , 
•. · 1 · ···· / '· . •• : Personal Prot;ctive .. ·. , 

· · · · ·· : MOl)itoring Potential Hazards Critical Safe!Y Practices.;;f >< Clothing and · Devices"' 
Equipmel)t : •< 

Movement of Fire (continued) Fire extinguishers shall be suitably placed, distinctly marked, 
readily accessible, and maintained in a fully charged and operable 
condition. 

LevelD N/A 
Chemicals to 
Remedial Unit from 
Chemical Storage 
Area (continued) 

Skin, eye and respiratory 
irritation 

Heavy lifting 

Slips, trips and falls 

Spill containment measures shall be readily available to contain 
spill and prevent chemical mixing and/or migration off site. 

Don PPE-safety glasses, chemical resistant clothing, hard-toed 
shoes, and rubber gloves. 

Move materials slowly to minimize the potential for airborne 
distribution. 

Use proper lifting techniques (flex at the knees and use legs when 
lifting). 

Obey sensible lifting limits (60 pounds individual lifting maximum). 

Use mechanical lifting equipment to move large, awkward loads. 

Clear walkways of equipment, vegetation, and excavated material. 

Maintain good housekeeping. 

Pinch-points/cut hazards Keep hands, fingers, and feet clear of moving/suspended materials 
and equipment. 

ConcDP-K:\102569 Huntets Pl (EMAC)\lnSftu\SHSP\SHSP _I.doc 
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Wear adequate hand protection. 

LevelD 

Modified Level D 

Modified Level D 

LevelD 

Level D 

Level D 

LevelD 

LevelD 

LevelD 

LevelD 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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,, :, · .:' ·, · I '""'' 
JOB SAFETY ANALYSIS FOR STORAGE1AND:HANOLING 

ALWAYS EXPE~~ THE UNEXPECTED! ANTICIPATE AN~ ADJUST! . :,, 
.. 

Task 
Breakdown 

Movement of 
Chemicals to 
Remedial Unit from 
Chemical Storage 
Area (continued) 

Potential Hazards 

Heavy equipment 
operations 

Contact with moving 
equipmenVvehicles 

HoVcold stress 

Rotating equipment 
hazards 

EQUIPMENT TO BE USED ' 

• Forklift 

• Drum Dolly 

• PPE 

ConcDP-K:\ 102569 Hunlets Pt (EMAC)\lnSftu\SHSP.SHSP _f.doc 
6.17.04 

1.: 
> .·· ;. ·. Pers~nal P;otective 
>Critical Safety Pra~tices •·.·... Clothing and 

··•· • Equipment ' "' 1 

Inspect all heavy equipment before use. 

Only trained, experienced operators may operate equipment. 

All ground personnel will be prohibited from working in areas while 
heavy equipment is in use. 

All heavy equipment must be equipped with ROPS and backup 
alarms. 

Seat belts will be worn while operating equipment. 

Work area will be barricaded/demarcated and ground personnel 
will wear Hi-vis safety vests. 

Train workers to recognize symptoms of hot and cold stress. 
Implement Shaw Procedures HS400 and HS401 as appropriate. 
Instruct workers using impermeable clothing to have extra dry 
clothes to change into. 

No loose articles of clothing will be worn when operating mixer. 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

/) • .:ii·• • 

J?Mon.itoring •'· 
, Devices· 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Thermometer 

N/A 

INSPECTION REQUIREMENTS TRAINl~G·REaUIREMl;NTS <·· 

• Pre- and post-maintenance 

• Visual inspection prior to use 

• CESPD Form 150R 

• Hazard communication 

• Industrial Truck use 

• Tailgate Safety Meeting 

• Site-specific orientation 

Document Control Number NAV004-010-H 
RevisionO-June 18, 2004 
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JOB SAFETY ANALYSIS FOR WASTE MANAGEMENT 
····:.: 

.- .;•ft! . . 

ALWAYS l;XPECT THE. UNEXPECTED! ANTICIPATE ANO ADJVSTI 

Task Potential Hazards Breakdown 

Containerizing of Chemical exposure 
Waste 

Improper or missing labels 

Contact between 
incompatible chemicals 

Noise 

Transfer Waste from Heavy lifting 
Point of Generation 
to Storage Facility 

ConcDP-K.~ 102569 Hunlets Pt (EMAC)\JnSitu\SHSP.SHSP _f.doc 
6.17.04 

Critical Safety,P,ractlces 
,<·,. ", 

:'! 

Transfer chemicals in well-ventilated area. 

Use appropriate PPE for chemical hazards. Refer to specific 
MSDS. 

Ensure proper/ compatible containers are used for chemicals. 

Visually inspect all chemical storage containers for proper labeling. 

Prepare and attach completed labels at start of accumulation of 
waste into container. 

Ensure hazards classification profile is generated for each waste 
stream. 

Ensure compatibility with other chemical components, if 
combination of waste streams is required. Consult the MSDS. 

Noise protection shall be worn when working with heavy 
equipment. 

Use proper lifting techniques (flex at the knees and use legs when 
lifting). 

Obey sensible lifting limits (60 pounds individual lifting maximum). 

Use mechanical lifting equipment to move large, awkward loads. 

:•··:• .. : 
)·\·, 

Personal Protective 
·:'Clothing and 

·"' Equipment. 
Modified Level D 

Modified Level D 

Modified Level D 

Level D 

LevelD 

Level D 

LevelD 

Earplugs + Level D 

Modified Level D 

Modified Level D 

Modified Level D 

• 
Page 1of5 

. ,, .. ,. .. ·. 

~;;/{ 
.',·:; 

,(;: 

J';i 

':i Moril~oring · "'> 

: i:> Devices 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Sound level meter 

N/A 

N/A 

N/A 

Document Control Number NA V004-010-H 
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• • 
.... JOB'.SAFETYANAL YSIS FOR WASTE.MA~AGEMENT .. '.. 

ALwAvs ExPEcr· THE UNexPecrED1 ANrlc1eArE AN~·Aoj~srf'\ · c;>' 

Task 
Breakdown 

Transfer Waste from 
Point of Generation 
to Storage Facility 
(continued) 

Segregation of 
Wastes 

. Potential Hazards 

Slips, trips, and falls 
(continued) 

Heavy equipment 
operations 

Noise 

Contact with moving 
equipment/vehicles 

Fire 

Fire/chemical exposure 

Contact between 
incompatible chemicals 

ConcDP-K.~ 102569 Hunters pt (EMAC)VnSttu\SHSF\SHSP _I.doc 
6.17.04 

......... :• 

Peri~nalPiotecti~e 
.. Critical $afety Practi~es 

' . . . . 

.::I··: • · .. : 
·.·•.• Clothll'l9 and•>;: 
:. . Equipment'" . :;;,. : 

Clear walkways of equipment, vegetation, and excavated material. 

Maintain good housekeeping. 

Inspect all heavy equipment before use. 

Only trained, experienced operators may operate equipment. 

All ground personnel will be prohibited from working in areas while 
heavy equipment is in use. 

All heavy equipment must be equipped with roll-over protection 
systems (ROPS) and backup alarms. 

Seat belts will be worn while operating equipment. 

Noise protection shall be worn when working with heavy 
equipment. 

Work area will be barricaded/demarcated and ground personnel 
will wear Hi-vis safety vests. 

Fire extinguishers shall be suitably placed, distinctly marked, 
readily accessible, and maintained in a fully charged and operable 
condition. Fires involving the storage chemicals should be 
extinguished with water. 

Refer to map layout of Hazardous Waste Storage Area. 

Segregate chemicals in accordance with hazards described in the 
MSDS. 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

LevelD 

LevelD 

Earplugs + Level D 

LevelD 

LevelD 

Modified Level D 

Modified Level D 

• 
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Monitoriog 
.. Devices · 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Sound level meter 

N/A 

N/A 

N/A 

N/A 
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Revision 0-June 18, 2004 



• • 
JOB SAFETY ANALYSIS FORWASTE MANAGEMENT; '.;;; 

ALwAvs expecr1He uNexPEer1:~!'~{~N1'1c1PAre ANo AoJu~~ · ':;i~·: 
Task 

Breakdown. 

Segregation of 
Wastes {continued) 

Potential Hazards 

Improper or missing labels 

Transfer of Waste to Chemical exposure 
Shipping Vessel 

Fire 

Critical Saf~~'Practid,~ . .. · 
/5",)·>·,' 

Visually inspect all chemical storage containers for proper labeling. 

Train workers on the hazards associated with site chemicals. 
Applicable MSDS sheets will be reviewed by all employees working 
with chemicals. 

Transfer materials slowly to prevent splashing. 

Don PPE-safety glasses, face shield, chemical resistant clothing, 
hard-toed shoes with rubber covers, and rubber gloves. 

Label tanks to identify the chemical contents, and the associated 
hazards. 

ContainmenUcleanup material will be made readily available in 
event of spill. 

Ensure that containers are clear of other chemicals and/or debris 
prior to transferring chemicals. 

Cover containers after filling to prevent contamination due to the 
elements. 

Fire extinguishers (water media) shall be suitably placed, distinctly 
marked, readily accessible, and maintained in a fully charged and 
operable condition. 

Spill containment measures shall be readily available to contain 
spill and prevent chemical mixing and/or migration off site. 

Skin, eye and respiratory Transfer materials slowly to minimize airborne distribution. 
irritation 

ConcDP-K.~102569 Hunters pt (EMAC)\/nSiMSHSFISHSP _f.doc 
6.17.04 

.;\,'!/·.······· 
Personal Protective 

Clothing an.cl 
Equipment, 

Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

LevelD 

LevelD 

LevelD 

LevelD 

Modified Level D 

• 
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Monitoring ., 
Devices 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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' ,, ' . '" :;,·;,:;jX' ''; /,'.. ,':},'<'''·' '•>, 
JOB SAFETY:ANALYSIS"FOR WASTE,MANAGEMENT 

,,.;.,:.; 
~· , ~· '·'·'··/' 

ALWAYS EXPECT THE UNEXPECTED! ANTICIPATt: AND ADJUST! ,,)/, ' 

Task Potential Hazards ; Breakdown 

Transfer of Waste to Skin, eye and respiratory 
Shipping Vessel irritation (continued) 
(continued) 

Heavy lifting 

Slips, trips and falls 

Pinch-points/cut hazards 

Heavy equipment 
operations 

ConcDP-K;\102569 HunlelS Pt (EMAC)\lnSitu\SHSP.SHSP _I.doc 
6.17.04 

"· < ;<;;, ... 

Critical' Safety Prac~ces 
.)· ... ·:·>'·'/ 

Use PPE-safety glasses, chemical resistant clothing, hard-toed 
shoes, and rubber gloves. 

Use proper lifting techniques (flex at the knees and use legs when 
lifting). 

Obey sensible lifting limits (60 pounds individual lifting maximum). 

Use mechanical lifting equipment to move large, awkward loads. 

Clear walkways of equipment, vegetation, and excavated material. 

Maintain good housekeeping. 

Keep hands, fingers, and feet clear of moving/suspended materials 
and equipment. 

Wear adequate hand protection. 

Inspect all heavy equipment before use. 

Only trained, experienced operators may operate equipment. 

All ground personnel will be prohibited from working in areas while 
heavy equipment is in use. 

All heavy equipment must be equipped with ROPS and backup 
alarms. 

Pei'So~a1 Protective : ·· 
. Monitoring <·: 

. ,Clothing,and 
'i Equipment '< 

Modified Level D 

LevelD 

LevelD 

LevelD 

Level D 

Level D 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

.. , Devices '/.~;;/; . / 
· .. 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

Document Control Number NA V004-010-H 
Revision O-June 18, 2004 



• • • 
Page 5 of 5 

·''! '{.;:>}>~' jj•i ·· .. ·:·.· ·:·; ::(:: '%.<t 
JOB SAFETYANALYSIS ~OR WASTE MANAGEMENT 

ALWAYS EXPECT THE UNEXPECTEDViANTICIPA.tEANO:ADUUSTI 
'•' 

Task Potential Hazards Breakdown 

Transfer of Waste to Heavy equipment 
Shipping Vessel operations (continued) 
(continued) 

Contact with moving 
equipmenUvehicles 

HoUcold stress 

Incompatible chemicals 

EQUIPMENT TO BE USED 

• Forklift 

• Drum Dolly 

• PPE 

C-OncDP-K.~ 102569 Hunters Pt (EMAC)VnSitu\SHSP.SHSP _I.doc 
6.17.04 

. . i·<,, 

Critical Safety Practices .. 
}r~' 

,, .. ;.,,, 

Seat belts will be worn while operating equipment. 

Work area will be barricaded/demarcated. 

Train workers to recognize symptoms of hot and cold stress. 
Implement Shaw Procedures HS400 and HS401 as appropriate. 
Instruct workers using impermeable clothing to have extra dry 
clothes to change into. 

Fire extinguishers (water media) shall be suitably placed, distinctly 
marked, readily accessible, and maintained in a fully charged and 
operable condition. 

Spill containment measures shall be readily available to contain 
spill and prevent chemical mixing and/or migration off site. 

Ensure compatibility with other chemical components, if 
combination of waste streams is required. Consult the MSDS and 
technical staff. 

. ' ·,r·: 
INSPECTION REQUIREMENTS· ... 

• Pre- and post-maintenance 

• Visual inspection prior to use 

• CESPD Form 150R 

. ,' ' :,... ' ',''' 

Personal Protective Monitoring Clothing and .·;; ·at!vices Equipment 
Level D N/A 

LevelD N/A 

LevelD N/A 

Modified Level D N/A 

Modified Level D N/A 

Modified Level D N/A 

TRAINING REQUIREMENTS I 
• 
• 
• 

Hazard Communication 

Tailgate Safety Meeting 

Site-specific orientation 

Document Control Number NAV004-010-H 
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; .··. .. 

. . JOB SAFETY ANALYSIS FOR SOIL/WATER SAMPLING:'·i~:tf 
' c'••' ' ' , ' ' '" .-•'(\.•'•'•,' ' 

ALWAYS EXPECT:T~e UNEXPECTED! . ANt1c1~ATE ANrl'AoJusn ';~; ;··'.•.····· . ·.c: .. · 

Task Potential Hazards Breakdown .. 

Staging Equipment Slip, trip, and fall hazards 

Heavy lifting 

Falling objects 

Flying debris, dirt, dust, etc. 

Pinch points 

Fire 

Contact with moving 
equipmenVvehicles 

Hazard communication 

Noise 

Sample Collection Working at elevated 
heights/falls 

Electrical shock 

ConcDP-K.~ 102569 Hunters pt (EMAC)VnSiMSHSP.SHSP _I.doc 
6.17.04 

.. 
,'; .,,··· .\ ·. ;· .. .. 

·.~ ~'. ·. ' '. <<;·~1:~~-:, 

Critical Safety Practi.~G~· • 
Personal Protective 
:LClo~hing and ,,·_ · \:Equipment . /·<-:-

Maintain good housekeeping, keep work area picked up and as LevelD 
clean as feasible. Continually inspect the work area for slip, trip, 
and fall hazards. 

Use proper lifting techniques. Lifts greater than 60 pounds require LevelD 
assistance or mechanical equipment; size-up the lift. 

Stay alert and clear of materials suspended overhead. Use steel- LevelD 
toed boots and hard hat. 

Use safety glasses/goggles. Ensure that eyewash is in good Level D 
working order. 

Keep hands, fingers, and feet clear of moving/suspended materials LevelD 
and equipment. 

Fire extinguishers shall be suitably placed, distinctly marked, LevelD 
readily accessible, and maintained in a fully charged and operable 
condition. 

Work area will be barricaded/demarcated and ground personnel LevelD 
will wear Hi-vis safety vests. 

Label all containers as to contents and dispose of properly. Level D 

Sound levels above 85 dBA mandates hearing protection. Earplugs + Level D 

Ladders will be secured by top, bottom, and intermediate LevelD 
fastenings, as required. 

Personnel working at heights of 6 feet or more must be secured Level D 
with fall protection (safety belVlanyard). 

All electrical circuits will be de-energized and locked out. LevelD 

• 
Page 1of3 

; Y·<<. 

; 
.·; 

; . 
. ..... 

Monitoring'> .. 
Devices . 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

Sound level meter 

NIA 

NIA 

NIA 

Document Control Number NAV004-010-H 
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-~ .. -~,~ ··- ,,,, . ..,_ .. ~·---· 

• "~--> _. ,. 

JOB SAFETY ANALYSIS FOR SOll./wATER SAMPLl~G 
ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE AND,ADJUSll 

Task 
Breakdown Potential Hazards 

Sample Collection Cross-contamination and 
(continued) contact with potentially 

contaminated materials 

Cut hazards 

Hazard communication 

Strains/sprains 

Spills/residual materials 

Lighting 

Unattended worker 

Contact with potentially-
contaminated materials 

Equipment Chemical exposure 
Decontamination 

ConcDP-K:\ 102569 Hunters Pt (EMAC)\lnSitu\SHSP.SHSP _f.doc 
6.17.04 

I' 

;,;;;;.,;.,;:._. 

P~rsonal;Protect~ve 
Critical Safety,~ractices : ''Clothing and 

: • ·>r: .. ·Equipment 
Sampling technicians will wear proper protective clothing and Modified Level D 
equipment to safeguard against potential contamination. 

Initial real-time air monitoring will take place before and during Modified Level D 
sampling activities. 

All liquids and materials used for decontamination will be contained Modified Level D 
and disposed of in accordance with federal, state, and local 
regulations. 

Wear adequate hand protection. LevelD 

Label all containers as to contents. LevelD 

Avoid twisting/turning while pulling on tools, grates, manway LevelD 
covers, etc. 

Absorbent material and containers will be kept where leaks or spills Modified Level D 
may occur. 

Adequate lighting will be provided to ensure a safe working LevelD 
environment. 

"Buddy System" - visual contact will be maintained with the Modified Level D 
sampling technician during sampling activities. 

Real-time air monitoring will take place. Appropriate PPE will be Modified Level D 
utilized. 

Shaw Policy and Procedure HS501, "Respiratory Protective Modified Level D 
Devices," will be adhered to at all times. 

Maintain MSDSs for all chemicals such as methanol or hexane and Modified Level D 
follow protection procedures. 

• 
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:: ------~>>~> 

./ . 

. h:.;. . > .:;,·· 
Monitoring 

::: > Devices · 
. 

PIO, Vinyl chloride 
detector tube (VCDT) 

NIA 

NIA 

NIA 

NIA 

NIA 

PIO, VCDT 

NIA 

NIA 

PIO, VCDT 

PIO, VCDT 

NIA 

Document Control Number NAV004-011J.H 
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• 
Task 

Breakdown 

• 
Potential Hazards 

On-Site Sample 
Analysis 

Various On-site laboratory will develop and adhere to a site-specific 
chemical hygiene plan (CHP). The CHP will be submitted to the 
Program CIH for review and acceptance. 

Moving and Shipping Heavy lifting 
Collected Samples 

Pinch points 

Cut hazards 

Hazard communication 

EQUIPMENT TO BE USED 

• Hand tools 

• PPE 

• Sampling equipment 

ConcDP-K:\ 102569 Hunters Pf (EMAC)VnSitu\SHSP\SHSP _I.doc 
6.17.04 

Use proper lifting techniques. Lifts greater than 50 pounds require 
assistance or mechanical equipment; size-up the lift. 

Keep hands, fingers, and feet clear of moving/suspended materials 
and equipment. 

Wear adequate hand protection. Use care when handling 
glassware. 

Label all containers as to contents and associated hazards. 

INSPECTION REQUIREMENTS 

• Pre-/post-maintenance 

• Visual prior to use 

Per$on~I Protective 
Clothing a~d 
Equipment 

LevelD 

LevelD 

LevelD 

LevelD 

Level D 
·,-; 

• 

N/A 

NIA 

N/A 

N/A 

N/A 

TRAINING REQUIREMENTS 

• Tailgate Safety Meeting 

• Site-specific orientation 

• Hazardous waste operations 

• Hazard communication 

Document Control Number NAV004-010-H 
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JOB SAFETY ANALYSIS FOR SPILUEMERGENqY RESP.PNSE 

ALWAYS EXPECT THE UNEXPECTEDl''ANTICIPATE ANDADJUSTI 

Task 
Breakdown ' 

Potential Hazards 

Preparation of Dry Chemical burns from 
Chemicals exposure to chemical 

oxidizers and acids 

Fire/explosion 

Spills/Leaks 

Heavy lifting 

ConcDP-K.\ 102569 Hunters Pt (EMAC)\lnSitu\SHSP.SHSP _I.doc 
6,17,04 

. 
Person~I Protecti~~ • :,:,'<'>>', 

Critical Safety Practices ;,' ·. ,:.; . . Clothing arid· 
«;:: · .. ·'>{:Equipment 

Train workers on the hazards associated with site chemicals. Modified Level D 
Applicable MSDS sheets will be reviewed by all employees working 
with chemicals. 

Transfer materials slowly to prevent splashing/dust. Modified Level D 

Don PPE-safety glasses, face shield, chemical resistant clothing, Modified Level D 
hard-toed shoes with rubber covers, and rubber gloves. 

Label containers to identify the chemical contents, and the Modified Level D 
associated hazards. 

Ensure that containers are clear of other chemicals and/or debris LevelD 
prior to transferring chemicals. 

Cover containers after filling to prevent contamination due to the Level D 
elements. 

Fire extinguishers (water media) shall be suitably placed, distinctly LevelD 
marked, readily accessible, and maintained in a fully charged and 
operable condition. 

Spill containment measures shall be readily available to contain Modified Level D 
spill and prevent chemical mixing and/or migration off-site. 

Use proper lifting techniques (flex at the knees and use legs when LevelD 
lifting). 

Obey sensible lifting limits (60 pounds individual lifting maximum). Level D 

• 
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,.,, 

., 
. •{ ' 

,,, ::., .. ,. 
.. Monitoring. 

·· :( Devices 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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, JOB SAFETY ANALYSIS FOR SPILl.JEMER,9ENCY,~~SPONS~ . 

ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE,AND ADJ0ST! 'i'J.', 

Task . . 
Breakdown Potential Hazards 

Preparation of Dry Heavy lifting (continued) 
Chemicals 

Slips, trips and falls (continued) 

Pinch-points/cut hazards 

Heavy equipment 
operations 

Contact with moving 
equipment/vehicles 

Hot/cold stress 

CoocDP-K.1102569 Hunters Pt (EMAC)\lnSftu\SHSP\SHSP _f.doc 
6.17.04 

. 

, .. ,••{'. 
\ ... 

. :·'r<. • •'. 1<• .. '· 
. •·>Person~t Protec:tive ,-<'; 

Critical Safety.Practices 
;;( 

Clothing and<1 ·· 

Equipment 
Use mechanical lifting equipment to move large, awkward loads. LevelD 

Clear walkways of equipment, vegetation, and excavated material. LevelD 

Maintain good housekeeping. Level D 

Keep hands, fingers, and feet clear of moving/suspended materials LevelD 
and equipment. 

Wear adequate hand protection. LevelD 

Inspect all heavy equipment before use. LevelD 

Only trained, experienced operators may operate equipment. LevelD 

All ground personnel will be prohibited from working in areas while LevelD 
heavy equipment is in use. 

All heavy equipment must be equipped with roll-over protection Level D 
systems (ROPS) and backup alarms. 

Seat belts will be worn while operating equipment. LevelD 

Work area will be barricaded/demarcated and ground personnel Level D 
will wear Hi-vis safety vests .. 

Train workers to recognize symptoms of hot and cold stress. Modified Level D 
Implement Shaw Procedures HS400 and HS401 as appropriate. 
Instruct workers using impermeable clothing to have extra dry 
clothes to change into. 

• 
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):· 

. "''' ..... : 

· ..... , .. Monitorirlg: 
· <·> Devices 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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JOB SAFETY ANALYSIS FOR SPILUEMERGENCY RESPONSE' 

ALWAYSEXPECT THE UNEXPECTED! ANTICIPATEAND'ADJUSTI , .. 
;~',,,, 

; 
:' , ':,>;, 

Task 
Breakdown Potential Hazards Critical SafetY Practiries 

Person:af Protecti'!t ··· 
Clothing and ···· 

······•Equipment 
Dilution of Chemicals Chemical exposure 

Fire/explosion 

ConcDP-K~ 102569 Huntets pt (£MAC)VnSitu\SHSPISHSP _f.doc 
6.17.04 

·. ·, ·.; 

Train workers on the hazards associated with site chemicals. 

Applicable MSDS sheets will be reviewed by all employees working 
with chemicals. 

Perform visual inspection of containers for contents and sign of 
contamination prior to use. 

Add dilutant (water) to the container before chemicals. 

Transfer materials slowly to prevent splashing. 

Don PPE - Safety glasses, face shield, chemical resistant clothing, 
steel-toed shoes with rubber covers, and rubber gloves. 

Label tanks to identify the chemical contents, and the associated 
hazards. 

Dilute concentrated chemicals by adding to water, not by adding 
water to the concentrated chemical 

In the event of a spill, berm off the area, and dilute the chemical 
with water. 

Ensure that containers are clear of other chemicals, debris and/or 
water prior to transferring chemicals. 

Cover containers after filling to prevent contamination due to the 
elements. 

Fire extinguishers (water media) shall be suitably placed, distinctly 
marked, readily accessible, and maintained in a fully charged and 
operable condition. 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

• 
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MC>nitoring. 
Devices 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 
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Joe SAFETYANAL vs1$ FOR s~ii.uEMERGENcv RESPONSE 

ALWAYS EXPECT THE UNEXPECTEDIANTICIPATE AND ADJUST! 

• 
Page 4of4 

Task 
Breakdown PotentiatHazards 

Personal Protective 
.;/ Clothing and:~. 

Dilution of chemicals Spills/leaks 
(continued) 

EQUIPMENT TO BE USED 

• Absorbent materials 

• PPE 

ConcDP-K.1102569 Hunters pt (EMAC)\lnSiMSHSP\SHSP _I.doc 
6.17.04 

Spill containment measures shall be readily available to contain 
spill and prevent chemical mixing and/or migration off site. 

INSPECTION REQUIREMENTS 

• Pre-/post-maintenance 

• Visual prior to use 

. Equipment • 

Modified Level D N/A 

TRAINING REQUIREMENTS 

• Tailgate Safety Meeting 

• Site-specific orientation 

• Hazardous waste operations 

• Hazard communication 

Document Control Number NA V004-010-H 
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JOB SAFETY ANALYSIS FOR CLEARING/GRUBBING VEGETATION 
{,', ,,,. 

ALWAYS EXPECT THE UNEXPECTED! . ANTICIPATE AND ADJUST! 
; 

;• 

·.· •.. ·•• . •,;•·. .;:..'; ···•; 
Task Personal Protective; . Mo~itoring1. 

Breakdown Potential Hazards 

Clearing Brush and Slip, trip, and falls 
Debris 

Sharp objects 

Poisonous plants, snakes, 
and insects 

Use of machetes 

Falling objects 

Heavy lifting 

Pinch points 

Flying debris, dirt, dust, etc. 

Faulty or damaged 
equipment 

ConcDP-K.1102569 Hunters Pl (EMAC)\/nSftu\SHSPISHSP _f.doc 
6.17.04 

·Critical .Safety Practices >.':'' 

Individuals must survey the terrain. 

Look before stepping. 

Individuals must be alert to sharp objects that may be lying under 
brush. Metal inserts may be used inside boots to make them 
puncture resistant. 

Individuals must be aware of the potential for these hazards to be 
present. Precautionary measures to be taken will be addressed in 
daily tailgate safety meetings. 

Keep other personnel clear of swing area. Use extreme caution 
when using. 

Hardhat, stay alert and clear of materials suspended overhead; 
steel-toed boots 

Use proper lifting techniques. 

Lifts of greater than 60 lbs. require assistance or mechanical 
equipment; size up the lift. 

Keep hands, fingers and feet clear of moving/suspended materials 
and equipment. 

Safety glasses/eyewash 

Before any machinery or mechanized equipment is placed into 
service, it shall be inspected and tested by a competent mechanic 
and certified to be in safe operating condition. 

.~lothing and 
· .. Equipment ;:, 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

LevelD 

•oevices .· 
· .... 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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JOB SAFETY ANALYSIS.FOR CL~RING/GRUBBINGVEGETAJ'JON 
ALWAYS EXPECT THE UNEXPECTED! ANIICIPATE AND ADJUST! 

Task 
Breakdown 

Clearing Brush and 
Debris (continued) 

Potential Hazards 

Faulty or damaged 
equipment (continued) 

Unqualified operators 

EQUIPMENT TO BE USED 

• Hand tools 

• PPE 

• Heavy Equipment 

ConcDP·K:\102569 Hunfets Pf (EMAC)\/nSitu\SHSPISHSP _I.doc 
6.17.04 

· Critical Safety Practices 

Preventive maintenance procedures recommended by the 
manufacturer shall be followed. 

Lock-out/tag-out procedures shall be used for equipment found to 
be faulty or undergoing maintenance. 

Equipment shall be inspected before being placed into service and 
at the beginning of each shift. 

Machinery and mechanized equipment shall be operated only by 
qualified personnel. 

INSPECTION REQUIREMENTS •· 

• Pre-/post-maintenance 

• Visual prior to use 

• CESPD Form 150 R 

Per~onal Protective 
· Clothingand 

'Equipment 

LevelD 

LevelD 

LevelD 

Level D 

Monitoring 
•Devices 

',;S 

N/A 

N/A 

N/A 

N/A 

.· tRAINING REQUIREMENTS 

• Tailgate Safety Meeting 

• Site-specific orientation 

• Hazardous waste operations 

• Hazard communication 

Document Control Number NAV004·010.H 
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.· ./ -... -,,. 
JOB SAFETY ANALYSIS FOR CHEMICAL STORAGE FACILITY .. 

,-' ·:,, . :';c , , ;S;~;'),:;,:: ; : , , , , ~ , 

ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE AND ADJU$TI .. . . . .. ; .· .. <<J•'> . 
·· NPersonal ProtectiV,e· · Task Critical Safety Practices .. Monitoring Potential Hazards Clothing and , . Breakdown Devices 

Preparation of Heavy equipment 
Ground for Siting of operations 
Chemical Storage 
Facility 

Noise 

Chemical Storage Inhalation hazards 
Facility Layout 

Fire 

ConcDP-K.~ 102569 Hunters Pl (EMAC)\lnSitu\SHSPISHSP _f.doc 
6.17.04 

·. .;\·i 

Inspect all heavy equipment before use. 

Only trained and certified operators may utilize equipment 
(see OSHA regulations). 

All ground personnel will be prohibited from working in areas while 
heavy equipment is in use. 

All heavy equipment must be equipped with roll-over protection 
systems (ROPS) and backup alarms. 

Seat belts will be worn while operating equipment. 

Noise protection shall be worn when working with heavy 
equipment. 

Storage facility should be well-ventilated, and in an outdoor 
location away from all heat sources. 

Secondary containment should be provided for each class of 
chemical. 

Two fire extinguishers utilizing water as the extinguishing media 
should be installed in and around the storage facility 

Store chemicals in a controlled, outdoor location to minimize fire 
hazards. 

Mark storage cells for classes of allowable chemicals. 

Ensure chemicals stored in areas are compatible. Provide berms 
or other barriers to prevent spilled materials from migrating to cells 
of noncompatible chemicals. 

Equipment.·¥···· .. 

LevelD 

LevelD 

LevelD 

Level D 

LevelD 

Earplugs + Level D 

Modified Level D 

Modified Level D 

LevelD 

LevelD 

LevelD 

LevelD 

...· 

N/A 

N/A 

N/A 

N/A 

N/A 

Sound level meter 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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JOB SAFETY ANALYSIS.FOR CHEMICAL STORAGE FACILITY. 

···:r; 

<t ', ,''".;;:J; 

; ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE AND ADJusrr ./:;;· 

Task Potential Hazards Breakdown 

Chemical Storage Trespassing and theft 
Facility Layout 
(continued) 

Transfer Chemicals Heavy lifting 
from Shipping to 
Storage Facility 

Slips, trips and falls 

Heavy equipment 
operations 

Noise 

ConcDP-K.\ 102569 Hunten; Pt (EMAC)\lnSitu\SHSPISHSP _f.doc 
6.17.04 

. ::., ):'' \~~ ; 
..... . ... 

:(' S•·Personal ... Protective 
Critical 'safety Practicf!S> · Clothing and :\< 

·.. ;>" Equipment 
Secure the facility (lock doors and fence the surrounding area) and LevelD 
provide lighting. 

Use proper lifting techniques (flex at the knees and use legs when LevelD 
lifting). 

Obey sensible lifting limits (60 pounds individual lifting maximum). LevelD 

Use mechanical lifting equipment to move large, awkward loads. Level D 

Clear walkways of equipment, vegetation, and excavated material. LevelD 

Maintain good housekeeping. LevelD 

Inspect all heavy equipment before use. LevelD 

Only trained, experienced operators may operate equipment. LevelD 

All ground personnel will be prohibited from working in areas while LevelD 
heavy equipment is in use. 

All heavy equipment must be equipped with ROPS and backup LevelD 
alarms. 

Seat belts will be worn while operating equipment. LevelD 

Noise protection shall be worn when working with heavy Earplugs + Level D 
equipment. 

• 
Page 2 of 3 

.!,i{i . 

Si, 

.. ·:: '!Monitc>,rjng 
Devices .· 

:.~·· 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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• 
Task 

Breakdown 

Transfer Chemicals 
from Shipping to 
Storage Facility 
(continued) 

Segregation of 
Chemicals 

• 
. JOB SAFETY ANALYSIS FOR CHEMICALSTORAGEF ACILITY .• '.i· ', ' .. , .. . , . . ,, . . ,';~~i' 

ALWAYS ExPECT THE UNEXPECTED! ANTICIPATE AND ADJUST! 

Potential Hazards 

Contact with moving 
equipment/vehicles 

Fire 

Contact between 
incompatible chemicals 

Critical Safety Practic~~-
::;J· ·· Personal P~~tective 

Clothing and 
Equipment 

Work area will be barricaded/demarcated and ground personnel 
will wear Hi-vis safety vests. 

A/B/C Fire extinguishers shall be suitably placed, distinctly marked, 
readily accessible, and maintained in a fully charged and operable 
condition for use with equipment fires. 

Fires involving the storage chemicals should be extinguished with 
water. 

Segregate chemicals in accordance with hazards described in the 
MSDS. 

Maintain barriers between cells. 

Placard cells for proper storage. 

Level D 

LevelD 

LevelD 

Modified Level D 

Modified Level D 

Modified Level D 

Improper or missing labels Visually inspect all chemical storage containers for proper labeling. Level D 

• 
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'··;{ ' ', 

Monitoripg 
: y , . Devices ·. 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

EQUIPMENT TO BE USED INSPECTION REQUIREMENTS 'i·c: · .. TRAINING REQUIREMENTS··.•···· 

• Heavy Equipment • Pre-/post-maintenance • Tailgate Safety Meeting 

• PPE • Visual prior to use • Site-specific orientation 

• CESPD Form 150 R • Hazardous waste operations 

ConcDP-K.1102569 Hunters Pl (EMAC)\lnSftu\SHSPiSHSP _I.doc 
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• Hazard communication 
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' .· ,,,,. ·' ,,· .. ' . . ' 

JOB SAFETY .ANALYSIS FOR HEAVY EQUIPMENT OPERATIONS; 

ALWAYS EXPECT.THE UNEXPECTED.! ANTICIPATE.AND,ADJUST! , 

Task Potential Hazards Breakdown 

Out of control equipment 

Noise 

Activation during repairs 

Faulty or damaged 
equipment 

Movement of equipment 

Fire 

ConcDP-K.1102569 Hunters pt (EMAC)\/nSilV\SHSF'\SHSP _f.doc 
6.17.04 

' .. . ' ' ' Personal Protective . 
.· Criticar Safety P~actices : Clothing and y 

• Equipment 
Getting off or on any equipment while it is in motion is prohibited. LevelD 

Machinery or equipment requiring an operator shall not be LevelD 
permitted to run unattended. 

Machinery or equipment will not be operated in a manner that will LevelD 
endanger persons or property nor will the safe operation speeds or 
be exceeded. 

Sound levels above 85 dBA mandates hearing protection Earplugs + Level D 

All machinery or equipment will be shut down and its operation will LevelD 
be prohibited while repairs or manual lubrications are being done. 

All repairs on machinery or equipment will be made at a location LevelD 
that provides protection from traffic for repair persons. 

Bulldozer and scraper blades, end-loader buckets, and similar LevelD 
equipment will be either fully lowered or blocked when being 
repaired or when not in use. 

Before any machinery or mechanized equipment is placed into LevelD 
service, it shall be inspected and tested by a competent mechanic 
and certified to be in safe operating condition. 

All self-propelled construction equipment shall be equipped with a LevelD 
backup alarm. 

Each bulldozer, backhoe, or other similar equipment will be LevelD 
equipped with at least one dry chemical fire extinguisher having a 
minimum Underwriters Laboratories, Inc. rating of IA5BC. 

• 
Page 1of2 

; 

.•.. , ... 
·,: . 

····•Monitoring·.· 
Devices 

N/A 

N/A 

N/A 

Sound level meter 

N/A 

N/A 

N/A 

N/A 

N/A 
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ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE AND ADJUST!'• 

Task 
Breakdown Potential Hazards 

Fire (continued) 

Contact with potentially
contaminated materials 

Uneven terrain and poor 
ground support 

EQUIPMENT TO BE USED 

• Heavy equipment 

• PPE 

ConcDP-K.1102569 Hunteni pt (EMAC)VnSitu\SHSPISHSP _f.doc 
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Critic~! Safety Practices 

... '"'·' ::'...•: .. 

. :, Personal Protective 
.:;(:lothingand 

Equipment 
Keep areas of equipment free from accumulation of oil, fuel or Level D 
other material. 

Real-time air monitoring will take place. If necessary, proper Modified Level D 
protective clothing and equipment will be utilized. 

Inspections or determinations of road conditions and structures Level D 
shall be made in advance to ensure that clearances and load 
capacities are safe for the passage or placing of any machinery or 
equipment. 

Monitoring 
Devi~es 

: 

INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

• Pre-/post-maintenance • Tailgate safety meeting 

• Visual prior to use • Site-specific orientation 

• CESPD Form 150 R • Hazardous waste operations 

• Hazard communication 

• Chainsaw operations 

Document Control Mimber NA V004-010-H 
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JOB SAFETY ANALYSIS FOR DECONTAMINATION,OF EQUIPMENT 

. ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE AND ADJUST! 

Task Potential Hazards Breakdown 

Job setup for Heavy lifting 
Decontamination of 
Equipment 

Slips, trips, and fall hazards 

Cut hazards 

Lighting 

Strains/sprains 

Contact with potentially-
contaminated materials 

Strains/sprains 

Fueling 

ConcDP-K.1102569 Hunters Pt (EMAC)\lnSftu\SHSPiSHSP _f.doc 
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'> . Persona! Prote~tive ·. ,,c ,') 

Critical .Safety Practices Clotbi.ng a11~ 
Equipment 

Use proper lifting techniques. Lifts greater than 60 lbs. require Level D 
assistance or mechanical equipment; size-up the lift. Recommend 
wearing a back support if possible. 

Good housekeeping, keep work area picked up and as clean as LevelD 
feasible. Continually inspect the work area for slip, trip, and fall 
hazards. 

Wear adequate hand protection. Leather gloves + Level D 

Adequate lighting will be provided to ensure a safe working Level D 
environment. 

When pulling of lifting, do not turn or twist your back. LevelD 

Appropriate PPE protection will be required. Modified Level D 

Real-time air monitoring will take place during decontamination Modified Level D 
activities. 

Keep airborne particulates to a minimum. Modified Level D 

Practice good housekeeping, avoid spreading potentially Modified Level D 
contaminated materials. 

When pulling or lifting, do not tum or twist your back. Use the Level D 
proper tool for the task being performed. 

Only Underwriters Laboratories, lnc./Factory Mutual Laboratories LevelD 
(UUFM) approved safety cans shall be used to store fuel. 

Do not refuel equipment while it is operating. LevelD 

• 
Page 1of7 

:;;,. . ·•> 

.. )/. "• .. 

M~nitoring·. 
Devices · 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

PIO, Vinyl chloride 
detector tube (VCDT) 

NIA 

NIA 

NIA 

NIA 

NIA 
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JOB SAFETY ANALYSIS FOR DECONTAMINATION.OF EQUIPMENT: 
<::>./ ;, 

ALWAYS E}(PECTJHE UNEXPl;CTEO! ANTlCIPATE:ANDADJU~TI ; ')' 

Task Potential Hazards Breakdown 

Job Setup for Fueling (continued) 
Decontamination of 
Equipment 
(continued) 

Faulty or damaged 
equipment 

Pressure Washing High pressure 
Equipment 

Unqualified operators 

Noise 

Activation during repairs 

ConcDP-K.\ 102569 Huntets pt (EMAC)\/nSHu\SHSf'ISHSP _I.doc 
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... 

Personal Protective, 
Critical Safety Practices· Cloihing and .. 

Equipment 
Fire extinguishers rated at A/B/C shall be suitably placed, distinctly Level D 
marked, readily accessible, and maintained in a fully charged and 
operable condition. 

Before any machinery or mechanized equipment is placed into LevelD 
service, it shall be inspected and tested by a competent mechanic 
and certified to be in safe operating condition. 

Equipment shall be inspected before being placed into service and LevelD 
at the beginning of each shift. 

Preventive maintenance procedures recommended by the Level D 
manufacturer shall be followed. 

A lock-out/tag-out procedure shall be used for equipment found to LevelD 
be faulty or undergoing maintenance. 

Shaw Policy and Procedure HS303, "Pressurized Water Cleaning Modified Level D 
and Cutting Equipment," shall be adhered to at all times. 

The operator shall be thoroughly instructed in handling and Modified Level D 
operating the gun, nozzle and controls prior to operating the unit. 

The operator shall wear metatarsal covers (guards) at all times. Modified Level D 

At no time shall the pressure washer be used to wash/decon Modified Level D 
personnel. 

Only designated personnel shall operate machinery and LevelD 
mechanized equipment.. 

Sounds levels above 85 dBA mandates hearing protection. Earplugs + Level D 

All machinery or equipment will be shut down and positive means LevelD 
taken to prevent its operation while repairs or manual lubrications 
are being done. 

• 
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Monitoring . 

Devices · 
; 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Sound level meter 

N/A 
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JOB SAFETY ANALYSIS FOR'.Q.~CONTAMINATION OF EQUIPMENT ;,:B'" I 

ALWAYS EXPECT THE UNEX~E~TEO! ANTICIPATE AND)\O;JUSTI 

Task Potential Hazards Breakdown 

Pressure Washing Pinch points 
Equipment 
(continued) 

Falling objects 

Flying debris 

Contact with potentially-
contaminated materials 

Hot work (hot water/steam 
cleaning) 

Stage-Setup Pinch points 
Equipment for 

Heavy lifting Pumping Liquids 

Moving equipment 

Contact with potentially-
contaminated materials 

Pumping Liquids Faulty equipment 

Pressurized systems 

Noise 

Fire 

ConcDP-K.~102569 Hunters Pl (EMAC)\lnSHu\SHSP\SHSP _f.doc 
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'°':• .· . .. 
',·~.;{:,1;.(-:::;< Personal· Pfotective 

Critical Safety Practices · Clothing and 
. !:.,: .. >Equipment 

Keep feet and hands clear of moving/suspended materials and LevelD 
equipment. 

Stay alert at all times! 

Hardhats, remove unsecured tools and materials before operating LevelD 
equipment. 

Stay alert and clear of materials suspended overhead. Level D 

Splash shield will be used. LevelD 

Appropriate PPE will be required. Modified Level D 

Shaw Policy and Procedure HS314, "Hot Work in Hazardous Modified Level D 
Locations," will be adhered to at all time during any operations 
involving hot work. 

Keep hands, fingers, and feet clear of moving parts. Level D 

Any lifting over 60 lbs. requires assistance or the use of a LevelD 
mechanical lifting device. 

Signal person will assist in positioning equipment. Level D 

Real time air monitoring will take place. Appropriate PPE Modified Level D 
protection will be required. 

Equipment will be inspected prior to being placed into service and LevelD 
at the beginning of each shift. 

All discharge hoses and connections shall be routinely inspected. Level D 

Sound levels above 85 dBA mandates hearing protection. Earplugs + Level D 

A dry chemical fire extinguisher with a rating of A/B/C will be readily LevelD 
available. 

• 
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Moniforing > •..• ·· 

Devices 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

PIO, VCDT 

NIA 

NIA 

Sound level meter 

NIA 

Document Control Number NA V004-010-H 
Revision 0-June 18, 2004 



• • 
,. ',• ., .'/\:; ' ,.·;;::··, .. •: ' .. " 

JOB SAFETYANAL YSIS FOR DECONTAMINATION OF EQUIPMENT 

ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE AN;D ADJUSTf'' 
/;,.:, ·.;.;:t•' ; 

Personal Protective Task 
Breakdown Potential Hazards Critical Safety Practices Clothing and · 

Equipment 
0 

Pumping Liquids 
(continued) 

Refueling 

Heavy equipment 
operations 

ConcDP-K.~102569 Hunters pt (EMAC)\/nSitu\SHSF'.SHSP _f.doc 
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Adhere to proper bonding and grounding standards. Only UUFM 
approved safety cans will be used. 

Before any machinery or mechanized equipment is placed into 
service, it shall be inspected and tested by a competent mechanic 
and certified to be in safe operating condition. 

Equipment shall be inspected before being placed into service and 
at the beginning of each shift. 

Preventive maintenance procedures recommended by the 
manufacturer shall be followed. 

A lockout-tagout procedure shall be used for equipment found to 
be faulty or undergoing maintenance. 

Machinery and mechanized equipment shall be operated only by 
designated personnel. 

Getting on or off any equipment while it is in motion is prohibited. 

Machinery or equipment requiring an operator shall not be 
permitted to run unattended. 

Machinery or equipment will not be operated in a manner that will 
endanger persons or property nor will the safe operating speeds or 
loads be exceeded. 

All machinery or equipment will be shutdown and its operation will 
be prohibited while repairs or manual lubrications are being done. 

All repairs on machinery or equipment will be made at a location, 
which provides protection from traffic for repair persons. 

All self-propelled construction equipment shall be equipped with a 
backup alarm. 

LevelD 

LevelD 

Level D 

LevelD 

LevelD 

LevelD 

Level D 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

• 
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Monitoring 

Devices 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 
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• 
Task 

Breakdown 

Pumping Liquids 
(continued) 

Loadoutof 
Equipment 

• 
• 

.. . ·) . ) : :: 

JOB SAFEl:Y. ANALYSIS FQR DECONTAM1NATJON OF EQUIPMENT 
, >>':. ' ,,,, ', 

ALWAYS EXPECT THE UNEXPECTED! ANTICJPATEAND ADJUST! 

Potential Hazards 

Fire 

.. Critical S~fety Practices 

Each bulldozer, backhoe, or other similar equipment will be 
equipped with at least one dry chemical fire extinguisher having an 
A/B/C rating. 

Truck and equipment traffic Site personnel will wear orange safety vests to identify themselves 
to traffic. 

Load out area will be properly demarcated. Ground personnel to 
make eye contact with equipment/vehicle operators prior to traffic 
zone entry. Ground personnel will avoid blind spots directly in front 
of and directly behind equipment/vehicles. 

Slip, trip, and fall hazards Good housekeeping, keep work area picked up and as clean as 
feasible. Continually inspect the work area for slip, trip, and fall 
hazards. Look where you step, ensure safe footing when climbing 
on/off equipment etc. 

Pinch points Keep feet and hands clear of moving/suspended materials and 
equipment. 

Strains/sprains 

Ropes, slings, chains, and 
hooks 

Beware of contact points. Stay alert at all times! 

Use proper lifting techniques. Lifts greater than 60 lbs. require 
assistance or mechanical equipment. Size up the lift. When pulling 
on materials, pull in a straight line. Do not twist and pull 
simultaneously. 

The use of ropes, slings and chains shall be in accordance with the 
safe recommendations of their manufacturer. 

Rigging equipment shall not be loaded in excess of its 
recommended safe working load. 

The use of open hooks is prohibited in rigging to lift any load where 
there is danger of relieving the tension on the hook due to the load 
or hook catching or fouling. 

Personal Protective 
. ;y Clothing and '':i> 

Equipment ··•.·· ... 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

Level D 

LevelD 

LevelD 

ConcDP-K.1102569 Hunters pt (EMAC)\lnSitu\SHSPISHSP _f.doc 
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Monitoring 
Devices · 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

.. 
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JOB SAFETY ANALYSIS FOR DECONTAMINATION OF ~QUlPMENTh 
''6.; 

ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE AND ADJUST! ;;;&/ 

Task Potential Hazards Breakdown 

Loadout of Ropes, slings, chains, and 
Equipment hooks (continued) 
(continued) 

Hoisting equipment 

Heat 

Insects, spiders, and 
snakes 

Cut hazards 

ConcDP-K.1102569 Huntem Pl (EMAC)\lnSitu\SHSP.SHSP _f.doc 
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,,, 

Person.al Protective 
Critical Safety Practi~es CJothing .a.nd 

/; ' Equipment 

Hooks, shackles, rings, pad eyes, and other fittings that show LevelD 
excessive wear or that have been bent, twisted, or otherwise 
damaged shall be removed from service. 

Rigging equipment for material handling shall be inspected prior to LevelD 
use on each shift and as necessary during its use to ensure that it 
is safe. Defective rigging equipment shall be removed from 
service. 

Rigging equipment, when not in use, shall be removed from the LevelD 
immediate work area and properly stored so as not to present a 
hazard. 

Taglines shall be used to control the loads being handled by LevelD 
hoisting equipment. 

All hoisting equipment shall be capable of passing a performance LevelD 
(operating) test prior to being placed into service. 

At no time shall the hoisting equipment be loaded in excess of the LevelD 
manufacturers rating except during performance tests. 

While hoisting equipment is in operation, the operator shall not LevelD 
perform any other work and he/she shall not leave his/her position 
at the controls until the load has been safely landed or returned to 
the ground. 

A standard signal system shall be used on all hoisting equipment. LevelD 

Be aware of warning signs of heat stress. LevelD 

Inspect work area carefully and avoid placing hands and feet into LevelD 
concealed areas. 

Wear adequate hand protection. Level D 

• 
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MonitOring 
Devices .;:: 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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JOB SAFETY ANALYSIS FORDECONTAMINATION·o'i:'EQUIPMENT 

ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE AND ADJUSTl • 

• 
Task 

Breakdown Potential Hazards Critical Safety Pra~tices 
Personal Protective 

Clothh1g and 
Equipment 

Loadoutof 
Equipment 
(continued) 

Falling objects 

EQUIPMENT TO BE USED 

• Hand tools 

• PPE 

• Heavy Equipment 

• Pressure Washer 

ConcDP·K.1102569 Hunters pt (EMAC)\lnSitu\SHSP.SHSP _f.doc 
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Hardhat, stay alert and clear of materials suspended overhead, 
steel-toed boots. 

• Pre-/post-maintenance 

• Visual prior to use 

• CESPD Form 150 R 

LevelD N/A 

, ' ''· ,. 

TRAINING REQUIREMENTS 

• Tailgate Safety Meeting 

• Site-specific orientation 

• Hazardous waste operations 

• Hazard communication 

• Pressure washer training 
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JOB SAFETY ANALYSIS FOR CHEMICAL MIXING/INJECTION 
;,'' 

ALWAYS EXPECT THE UNEXPECTED! ANTICIPAtE ANDADJlJST1"'" 
,': ·:: ;/i )';/ •'"'• .. 

·PersonatProtective .. .,,,. : .• : : .. : Task 
CriticatSafety Pcractices · Breakdown Potential Hazards : Clothing •nd . 

:·:· 

Dilution of Chemicals Chemical exposure 
within Process Tanks 

Fire/explosion 

Spills/leaks 

ConcDP-K:\102569 Hunters Pt (EMAC)\lnSftu\SHSPiSHSP _f.doc 
6.17.04 

Train workers on the hazards associated with site chemicals. 
Applicable MSDS sheets will be reviewed by all employees working 
with chemicals. Chemical mixing and injection equipment-specific 
training is required. 

Perform visual inspection of process tanks for contents and signs 
of contamination prior to use. 

Transfer materials slowly to prevent splashing. 

Wear PPE-safety glasses, face shields, chemical resistant 
clothing, steel-toed shoes with rubber covers, and rubber gloves. 

Add dilutant (water) to the process tanks before chemicals. 

Label tanks to identify the chemical contents and the associated 
hazards. 

Dilute concentrated chemicals by adding to water, not by adding 
water to the concentrated chemical. 

Ensure that tanks are clear of other chemicals, debris and/or water 
prior to transferring chemicals. 

Cover tanks after filling to prevent contamination due to the 
elements. 

Fire extinguishers shall be suitably placed, distinctly marked, 
readily accessible, and maintained in a fully charged and operable 
condition. 

Spill containment measures shall be readily available to contain 
spills and prevent chemical mixing and/or migration off site. 

'•;,; "'Equipment .,,. 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

Modified Level D 

LevelC 

LevelD 

LevelD 

LevelD 

Modified Level D 

• Page 1of4 

·.".' 

1.: ; . 

;MoJ'litorJ11g :.: 

De.vices 
,, -

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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,, 

JOB:$AfETYANALYSfS.fOR C.HEMJCAL MIXING/INJECTION 
"' ;;:·: 

'',,'t~'.Xc 
" 

ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE ANO ADJUSTr ··;,;; 

Task Potential Hazards Breakdown 

Dilution of Chemical exposure due to 
Concentrated spillage or leaks 
Chemical Spills 

Transfer of Chemical Chemical exposure 
Solutions through 
Plumbing 
Connections 

Fire 

Chemical spills or leaks 

Heavy lifting 

Slips, trips, falls 

ConcDP-K:\102569 Hunters pt (EMAC)\/nSftu\SHSF'\SHSP _I.doc 
6.17.04 

:•:•: ' ·. :.;;2 . <i:·· : : 

·· PersonahProtective · 
Critie~I SafetY Practices c~:>C:lothing and ., 

··>· >," 
·::·. Equipment 

;·. 

Train workers on the hazards associated with site chemicals. Modified Level D 
Applicable MSDS sheets will be reviewed by all employees working 
with chemicals. Chemical mixing and injection equipment-specific 
training is required. 

Train workers on the hazards associated with site chemicals. Modified Level D 
Applicable MSDS sheets will be reviewed by all employees working 
with chemicals. Chemical mixing and injection equipment-specific 
training is required. 

Label piping to identify the chemical contents and the associated Modified Level D 
hazards, and label the flow directions. 

Ensure that pipes are clear of other chemicals and/or debris prior to Level D 
transferring chemicals. 

Fire extinguishers (water media) shall be suitably placed, distinctly LevelD 
marked, readily accessible, and maintained in a fully charged and 
operable condition. 

Spill containment measures shall be readily available to contain Modified Level D 
spills and prevent chemical mixing and/or migration off site. 

Use proper lifting techniques (flex at the knees and use legs when LevelD 
lifting). 

Obey sensible lifting limits (60 lbs. individual lifting maximum). LevelD 

Use mechanical lifting equipment to move large, awkward loads. LevelD 

Clear walkways of equipment, vegetation and excavated materials. LevelD 

Maintain good housekeeping. LevelD 

• Page 2of4 

;;· 

:' 

,,;'j, ) 
" 
Monitoring 

Devices :::·.· 
"'" 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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; ·. ; x •i . ,,,,. ·'·; .. '"' . ... >.:. . .. .... • ... ·.::. 

JOB SAFETY ANALYSIS FOR CHEMICAL MIXING/l~JECTION 
'N ,;/ ,~) 

ALWAYS EXPECf THE UNEXPECTEDl ANTICIPATE AND ADJijSTI . 

Task 
Breakdown Potential Hazards 

Transfer of Chemical Pinch points and cut 
Solutions through hazards 
Plumbing 
Connections 
(continued) 

Delivery of Chemical Chemical exposure 
to Injector 

Incompatible chemicals 

Heavy lifting 

ConcDP-K.1102569 Hunters Pt (EMAC)\lnSftu\SHSF'ISHSP _I.doc 
6.17.04 

.··.·. .. ; . 
':.; .. ·•;. . ... : ""'·" 

"" 
p~rsonal Protective 

.. Critical Safety Practices Clothing.and 
. ; ,> Equiprnent 

Keep hands, fingers and feet clear of moving/suspended materials LevelD 
and equipment. 

Train workers on the hazards associated with site chemicals. Modified Level D 
Applicable MSDS sheets will be reviewed by all employees working 
with chemicals. Chemical mixing and injection equipment-specific 
training is required. 

Ensure proper flow pathways. Open valves slowly. Modified Level D 

Label piping to identify the chemical contents and the associated Modified Level D 
hazards, and label the flow directions. 

Use lock-out/tag-out procedures to modify plumbing. Modified Level D 

Ensure that pipes are clear of other chemicals and/or debris prior to Modified Level D 
transferring chemicals. 

Fire extinguishers (water media) shall be suitably placed, distinctly Modified Level D 
marked, readily accessible, and maintained in a fully charged and 
operable condition. 

Spill containment measures shall be readily available to contain Modified Level D 
spills and prevent chemical mixing and/or migration off site. 

Use proper lifting techniques (flex at the knees and use legs when LevelD 
lifting}. 

Obey sensible lifting limits (60 lbs. individual lifting maximum). LevelD 

Use mechanical lifting equipment to move large, awkward loads. Level D 

. ..... 

• Page 3of4 
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Monitoring 
'Devices 

.. ..... 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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JOB SAFETY ANALYSIS FO~ .. CHEMICAL MJXINGJINJEOTfON .).;, 
. ::·• ''•· I . . ;, •. , . 

: ;;:, ::,.,'·''' 

·ALWAYS EXPECT THE UNEXPECTED! ANTICIPATE AND. ADJUST! ·: .... .' 
.:. 

Personaf Pro~tive ' : •.;;;::• 
Task · Monitoring 

Breakdown Potential Hazards 

Delivery of Chemical Slips, trips, falls 
to Injector 
(continued) 

Pinch points, cut hazards 

Heat/cold stress 

Inspection Equipment 
Requirements 

Training Equipment 
Requirements 

ConcDP-K.\ 102569 Huntera Pt (EMAC)\lnSitu\SHSP\SHSP _I.doc 
6.17.04 

Critical Safety P~actices 
h'' :. •'·'';" 

Clear walkways of equipment, vegetation and excavated materials. 

Maintain good housekeeping. 

Keep hands, fingers and feet clear of moving/suspended materials 
and equipment. 

Wear adequate hand protection. 

Train workers to recognize symptoms of hot and cold stress. 
Implement Shaw Procedures HS400 and HS401, as appropriate. 
Instruct workers using impermeable clothing to have extra dry 
clothes to change into. 

• Pre- and post-maintenance 

• Visual inspection prior to use 

• CESPd Form 150R 

• Hazard communications 

Clothing an~f • 
Equipment 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

LevelD 

• •h pevices*\ ... 

N/A 

N/A 

N/A 

N/A 

N/A 
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Attachment 4 
MaterW Safety Data Sheets 
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• Material Safety Data Sheets _____________ _ 

• 

• 

- Sodium Lactate 

- Sodium Bromide 

- Oxygen 

- Hydrogen Peroxide 

- Sodium Nitrate 

- Methane 

ConcDP-K:\ 102569 Huntets pt (EMAC)VnSitJJ\SHSPISHSP _f.doc 
6.17.04 
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Description 

Specifications 

• 
Applications 

Packaging 

Storage 

TM 

VVI L©!L~~!ffi 
LACTAI'B SOL()TIONS. 

JRW Technologies' WILCLEAR'M Lactate solution for bioremediation is a clear, slightly 
viscous liquid that is 60% solids by weight in USP purified water. WJLCLEAR™ 
Lactate solution provides the lowest metals content, as measured by a nationally 
recognized analytical laboratory, of any lactate available and exceeds US Pharmacopoeia 
standards. It is the only lactate that meets all primary MCL's (maximum contaminant 
levels) for drinking water in a 60% form. thus minimizing concern for underground 
injection. 

WilCiear Lactate,% by wt. 
H20 
pH 
Color, APHA 
Iron, ppm 
Specific Gravity 
Citrate, Oxalate, 

Phosphate, Ta11rate 
Sulfate 
Sugars 
Sodium,% 
Odor 

Specification 
60 ±.J.2 
40±_1.2 
7.0 2. 0.5 
25 max. 
2 max 

1.3100-1.3400 

none detected 
none detected 
none detected 

12.3 .± 0.2 
Practically odorless 

Typical 
60 + 0.5 
40 ± 0.5 
6.8 - 7.2 

IO 
<5 

WILCLEAR TM Lactate is used to enhance the microbial activity in situ for 
biodegradation and reduction of chlorinated solvents. Technical support for 
bioremediation applications is provided through an exclusive agreement with SRP 
Technologies, developers of Bioavailability Enhancement Technology (B.E.T.™), 
patent pending). 

55 gallon (600 lbs. Net) Polyethylene Drums; 2,850 lb IBC's 

Store unopened under dry conditions at ambient temperatures. 

07/02 

.d: 913.438.5544 • Fax: 913.438.5554 • 14321West961
h Terrace, Lenexa, KS 66215 · info@jrwtechnologies.com 



• • 
Allowable 

Stated in TOS JRW unfiltered sampleresults 
injected 

1214 R1 ug!L 
concentration 

TAL metal SOWA MCLs, ug/L 10 x MCLs RDLs, ug/L 27404C-1 I 27404C-2 I 27404C-4 

Al NA NA 200 2110 2180 2230 
Sb 6a. b 60 6 6U 6U 6U 
As soc 500 so 50 u 50 u 50 u 
Ba 2000a, b 20000 100 50 u 50 u 57.6 B 
Be 4a, b 40 4 3U 3U 3U 
Cd Sa, b 50 5 3U 3U 3U 
Ca NA NA 200 327 B 279 B 317 B 
Cr 100a, b 1000 100 52 B 65.3 B 50 u 
Co NA NA 110 50 u 50 u 50 u 
Cu 1300b,d 13000 80 sou 63.1 B 59.6 B 
Fe NA NA 1000 850 B 1290 B 776 B 
Pb 15d, Ob 150 15 3U 5.6 B 3U 
Mg NA NA 200 282 B 266 B 260 B 
Mn NA NA 40 40 u 40 u 40 u 
Hg 2a, b 20 2 2U 2U 2U 
Ni NA NA 100 62.8 B 69.3 B 67.9 B 
K NA NA 1000 1000 u 10900 11800 

Se 50a,b 500 50 30 u 30 u 30 u 
Ag NA NA 10 SU 5U SU 
Na NA NA 1000 154000000 148000000 150000000 
Th 2a, 0.5b 20 2 1.8 u 1.8 u 1.8 u 
v NA NA 100 50 u 50 u 50 u 

Zn NA NA 100 74.6 B 67.7 B 87.5 B 

a= 40 CFR 141.62 
b = 40 CFR 141.55, MCLGs 
c = 40 CFR 141.11 
d = 40 CFR 141.80 

Date qualifiers: 
u::: Analyte was analyzed for but not detected. 
B= Value is less than the CRDL but greater than the IDL. 
Highlighted values equal or exceed allowable injection concentrations 

JRW filtered sample results 

27404C-3 

2140 
6U 
sou 
sou 
3U 
3U 

263 B 
70.5 8 
50 u 

62.9 B 
1140 B 

3U 
200 u 
40 u 
2U 

64.8 B 
11500 

30 u 
SU 

153000000 

1.8 u 
50 u 

71.2 6 

I 

ug!L 

27404C-5 

1690B 

6U 
50 u 

57.1 B 
3U 
3U 

687 B 
61.613 
50 u 
50 u 

1060 B 

3U 
407 B 
40 u 
2U 

76.7 B 
16200 

30 u 
SU 

149000000 

1.8 u 
50 u 
1068 

I 27404C-6 

1950 B 
6U 
50 u 

51.1 B 

3U 
3 u 

322 B 
50 u 
50 u 
50 u 
800 B 
3.6 B 
306 B 
40U 
2 u 

66.5 B 
13800 

30 u 
SU 

148000000 

1.8 u 
50 u 

82.5 B 

• 
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Atnterial sarety 
Data Sheets 

Division of Facilities Services 

DOD Hazardous Material Information (ANSI Format) 
For Cornell University Convenience Only 

SODIUM LACTATE 21355, 8326500 

!Section 1 - Product and Compan~ Identification II Section 9 - Ph~sical & Chemical Properties I 
I Section 2 - Compositon/Infonnation on Ingredients II Section IO - Stabili~ & Reactivi~ Data 

!section 3 - Hazards Identification Including Emergency Overviewllsection 11 - Toxicological Information 

I Section 4 - First Aid Measures II section 12 - Ecological Infonnation 

I SectiQn 5 - Fire Fighting Measures II section 13 - Disposal Considerations 

I section 6 - Accidental Release Measures II Section 14 - MSDS Transport Information 

I Section 7 - Handling and Storage II section 15 - Regylatol)'. InfQrmation 

I section 8 - Exposure Controls & Personal Protection II section 16 - Other Infonnation 
'"''·'·''·"·'-''"''·'•'·"''''"''";V,•.'\• ... -. .. ,.,,.,., •••• -.-.-.•.•.-.-.•.•.o.o.o.o.-.o.o.-.-.•.o.".-.•.-.•.•.o.•.-. .... -.-.-.-. .. -.•.•.•.-.-. .......... •.•.•.o.o.o.•.o. .... v.•.o.•.•.•.•.•.• ... -.•.•.o.•.-.o.o.-. .. •.o.•.•.•.-.-.•,o,o.o.•.•,o.•.o.o.•.•-•.•.•.o.-.-.•.o.•.o.o.o,o,o.•,o.o.•.o.•.•.•.•.•.•,•.•.•.v,._.,.,,,,,o.._._,,._._ •••. •.•-•.-.•.•.•.-.•.o.•.o.o,•.•.o.•.•.•.•.•.•.•.-.o.•.•.•.•.•.•-o.•.•.•.o.''·"·O.v ... , •.• _ ............. _ .... ._ ....... ,•.o.o.•,o,,o,o,-.o.• . .,,-.•.•.o.•.o.o.-.-.-.•.-.o...-.-.-.o.-..v.•.o.•.-. ...... •.o.~.·.-.-.o.-. ..... -.•.-.•.·.·.•. 

The information in this document is compiled from information maintained by the United States Department of 
Defense (DOD). Anyone using this information is solely reponsible for the accuracy and applicability of this 
information to a particular use or situation. 
Cornell University does not in any way warrant or imply the applicability, viability or use of this information to any 
person or for use in any situation. 
o.o.-.o.o.•.o,o.v.•.• ... •.•.•.o.•.'.'·0,0.V.O.•.o.v.•.o.o.•.•.o.o.•.•.•,•.o.• ..... o.-.•.•.•.•.•.•.V.•.O.O.•.o.o.•_•_•.•.o.-.• ... O.o.•.V.•.o.••-•.'.O.•.•.o.•.•.•.•.O.v.o.•.•.•.•.•.•.•.•.O.•.O.O.o.•.•.•.•.•.•-•-•-•-•.o.V.'.O.V.•, .. •.•.•v.•.•-•.•.o.o.•.•.•.o.o.•.•.•.o.•.•.o.•.•.•.•,•,•.•.•.o,o,•.•.•.•.•.o.•.o.•.•.••.•.o.o.•.'.'.'.'.'.'.'.V.'.'.0.'.'·'·'-'.'.'.".'.•.•.•,".".•,•.•,•,•,•.o.o.•.• ..... •.•.•o.••-•.•-•.•.•.o.•.•.o.•.•.o.•,•.•.•.•.•.•.o.•.•-•-•'.•.o.•.o.o,o,o.•,o.•,•.'.O.V.o.•.•,o.•.•.•o.o.•.'.o.o.•.O.•.•,•.o.o.•.•.•.o,•.•-•_o.o.•.o.•.•,0.•,•.0. .. 0.'. 

Section 1- Product and Company Identification 
SODIUM LACTATE 21355, S326500 

Product Identification: SODIUM LACTATE 21355, S326500 
Date of MSDS: 03/04/1996 Technical Review Date: 02/03/1998 
FSC: 6810 NHN: LIIN: OON082744 
Submitter: N EN 
Status Code: C 
MFN:Ol 
Article: N 
Kit Part: N 

Manufacturer's Information 

.nufacturer's Name: FISHER SCIENTIFIC 

http://msds.pdc.cornell.edu/msds/msdsdod/a465/m232453.htm 9/15/2003 



SODIUM LAeTATE 213,,, S326360 
nufacturer's Addressl: 1 REAGENT LANE 
nufacturer's Address2: FAIRLAWN, NJ 07410 

anufacturer's Country: US 
General Information Telephone: 201-796-7100 
Emergency Telephone: 201-796-7100;800-424-9300(CHEMTREC) 
Emergency Telephone: 201-796-7100;800-424-9300(CHEMTREC) 
MSDS Preparer's Name: NIP 
Proprietary: N 
Reviewed: N 
Published: Y 
CAGE: 1B464 
Special Project Code: N 

Contractor Information 

Contractor's Name: FISHER SCIENTIFIC CO. CHEMICAL MFG DIV 
Contractor's Addressl: 1 REAGENT LANE 
Contractor's Address2: FAIRLAWN, NJ 07410-2802 
Contractor's Telephone: 201-796-7100 
Contractor's CAGE: 1B464 

Section 2 - Compositon/Information on Ingredients 
SODIUM LACTATE 21355, S326500 

4 redient Name: LACTIC ACID, MONOSODIUM SALT; (SODIUM LACTATE) 
redient CAS Number: 72-17-3 Ingredient CAS Code: M 
ECS Number: OD5680000 RTECS Code: M 

=WT: =WT Code: 
=Volume: =Volume Code: 
>WT: >WT Code: 
>Volume: >Volume Code: 
<WT: <WT Code: 
<Volume: <Volume Code: 
% Low WT: % Low WT Code: 
% High WT: % High WT Code: 
% Low Volume: % Low Volume Code: 
% High Volume: % High Volume Code: 
% Text: 60 
% Enviromental Weight: 
Other REC Limits: NIK 
OSHA PEL: NIK (FP N) OSHA PEL Code: M 
OSHA STEL: OSHA STEL Code: 
ACGm TLV: NIK (FP N) ACGm TLV Code: M 
ACGm STEL: NIP ACGm STEL Code: 
EPA Reporting Quantity: 
DOT Reporting Quantity: 
Ozone Depleting Chemical: N 

•
redientName: WATER. LDSO: (ORAL, RAT) >90 ML/KG 
redient CAS Number: 7732-18-5 Ingredient CAS Code: M 

RTECS Number: ZCOllOOOO RTECS Code: M 

Page~ of7 



SODIUM LACTATE 21355, S326500 
=WT: =WT Code: 

~nJume: =Volume Code: 
~:>WTCode: 

>Volume: >Volume Code: 
<WT: <WT Code: 
<Volume: <Volume Code: 
% Low WT: % Low WT Code: 
% High WT: !Vo High WT Code: 
% Low Volume: % Low Volume Code: 
% High Volume: % High Volume Code: 
% Text: 40 
% Enviromental Weight: 
Other REC Limits: NIK 
OSHA PEL: NIK (FP N) OSHA PEL Code: M 
OSHA STEL: OSHA STEL Code: 
ACGm TLV: NIK (FP N) ACGm TLV Code: M 
ACGm STEL: NIP ACGm STEL Code: 
EPA Reporting Quantity: 
DOT Reporting Quantity: 
Ozone Depleting Chemical: N 

Section 3 - Hazards Identification, Including Emergency Overview 
SODIUM LA CT A TE 21355, 8326500 

Page 3 of7 

~alth Hazards Acute & Chronic: EYES: MAY CAUSE EYE IRRITATION. SKIN: MAY CAUSE SKIN 
.:RiTATION. INGESTION/INHALATION: THE TOXICOLOGICAL PROPERTIES OF nns SUBSTANCE 

HA VE NOT BEEN FULLY INVESTIGATED. CHRONIC: NO INFORMATION FOUND. 

Signs & Symptoms of Overexposure: 
SEE HEALTH HAZARDS. 

Medical Conditions Aggravated by Exposure: 
NONE SPECIFIED BY MANUFACTURER. 

LD50 LC50 Mixture: SEE INGREDIENT 2 

Route of Entry Indicators: 
Inhalation: YES 
Skin: YES 
Ingestion: YES 

Carcenogenicity Indicators 
NTP:NO 
IARC:NO 
OSHA:NO 

Section 4 - First Aid Measures 
SODIUM LACTATE 21355, 8326500 

011,/'lnn'l 



SODIUM LACTATE 21355, S326500 Page 4 of7 

~tAid: 
W'iES: FLUSH EYES W/PLENTY OF WATER FOR AT LEAST 15 MIN, OCCASIONALLY LIFTING UPPER & 

LOWER LIDS. GET MED AID. SKIN: FLUSH SKIN W/PLENTY OF SOAP & WATER FOR AT LEAST 15 MIN 
WHILE REMOVING CONTAMD CLTHG& SHOES. GET MED AID IF IRRITATION DEVELOPS OR 
PERSISTS. INGEST: IF VICTIM IS CONSCIOUS & ALERT, GIVE 2-4 CUPFULS OF MILK OR WATER. GET 
MED AID IMMED. INHAL: REMOVE FROM EXPOS TO FRESH AIR (SUPDAT) 

Fire Fighting Procedures: 

Section 5 • Fire Fighting Measures 
SODIUM LACTATE 21355, S326500 

USE NIOSH APPROVED SCBA AND FULL PROTECTIVE EQUIPMENT (FP N). 
Unusual Fire or Explosion Hazard: 
NONE SPECIFIED BY MANUFACTURER. 
Extinguishing Media: 
USE EXTINGIDSHING MEDIA MOST APPROPRIATE FOR THE SURROUNDING FIRE. 
Flash Point: Flash Point Text: NIK 

Autoignition Temperature: 
Autoignition Temperature Text: NI A 
Lower Limit(s): NIA 
Upper Limit(s): NIA 

._ ................ ., ...... o.o.•.".V.•.•.o.•.•.o.o..,o.•,o.-.•,o.••-•.•.•,o.-.•.o,•,v.•.•.•.•.o.•.•,•.o.o.•.o.o.o.o.•.v.•.• • .,o.•.o.v.o.".•.•.•.v.•.•.•.o.".V.•.o.•.•.•.•.•.•,•.o.v.•.•,o.•.•.•.•.•.•.•.o.•.o.o.•.•.•.•.•.•.•.•.•.•.o.o.•.•,•.u,•,v.••.•.•,v.o.o.-.•.•.•.•.•.•,•.•.o.•.o.o.o.•.•,o.o.o.•.v.•.•.•.•.•.•.•.•.•.-.•.•.•.•,o.•,o.• ..... •.o.".'.'.O.•.•.•.•.-.•.•.•,•.o.o.v.•.o.o.•.o.o.•.o.v._. .• _•,•.•.•.v.•.•.o.•.•.o.•.•.o.o.o.•,•.o.•.•.•.•.•.•.•.•.•.•.-.-.-.•.•,•,-.-.•.•.•.•.-.-.•.•.•.•.•.•.•.o.•.•,•,o.-.•.•.-.-.•.o.v.•.••.•.•.v.•.•.•.•.• ... •.v.•."-

• 
Spill Release Procedures: 

Section 6 - Accidental Release Measures 
SODIUM LACTATE 21355, S326500 

USE PROPER PERSONAL PROTECTIVE EQUIPMENT. ABSORB SPILL WITH INERT MATERIAL (EG, DRY 
SAND OR EARTH), THEN PLACE INTO A CHEMICAL WASTE CONTAINER. 

Section 7 - Handling and Storage 
SODIUM LACTATE 21355, S326500 

Handling and Storage Precautions: 

Other Precautions: 

Repiratory Protection: 

Section 8 - Exposure Controls & Personal Protection 
SODIUM LACTATE 21355, S326500 

FOLLOW OSHA RESPIRATOR REGULATIONS FOUND IN 29 CFR 1910.134. AL WAYS USE A NIOSH 
APPROVED RESPIRATOR WHEN NECESSARY. 
Ventilation: 
USE ADEQUATE VENTILATION TO KEEP AIRBORNE CONCENTRATIONS LOW. 
Protective Gloves: 

.4111lPERVIOUS GLOVES (FPN). 
~Protection: ANSI APPRVD CHEM WORKERS GOGGLES (FP N). 

Other Protective Equipment: ANSI APPROVED EYE WASH & DELUGE SHOWER (FP N). WEAR 

httn·llmscis ndc cnm~ll ednlmsds/msdsdodla4651m232453.htm 9/1512003 



SODIUM LACTATE 213 5 5, 5326500 Page 5 of?
,PROPRIATE PROTECTI\IE CLOTHING TO MINIMIZE CONTACT WITH SKIN.
rk Hygenic Practices: NONE SPECIFIED BY MANLJFACTURER.

Sftpplemental Eealth & Safety fnformation: PH: NEUTRAL (AQ SOL). FIRST AID PROC: IMMED. IF NOT
BREATHING, GTVE ARTIFICIAL RESPIRATION. IF BREATHINGIS DIFFICULT, GIVE OXYGEN. GET
MED AID IF COUGH OR OTI{ER SYMPTOMS APPEAR. NOIES TO MD: TREAT SYMPTOMATICALLY &
SUPPORTT\IELY.

Section 9 - Physical & Chemical Properties
SODIUM LACTATE 2L355, S326s00

HCC:
NRC/State License Number:
Net Property \ileight for Ammo:
Boiling Point: Boiling Point Text: 284F,140C
Meltin glFreezin g Point: Mel tin g/Freez ing Text: 63 .08,17 .2C
Decomposition Point Decomposition Text: N/tr(
Vapor Pressure: 14 @20C Vapor Density: 0.7
Percent Volatile Organic Content:
Specific Gravity: 1.3 (I{*2O=l)
Volatile Organic Content Pounds per Gallon:
pH: SUPDAT
Volatile Organic Content Grams per Liter:
Viscosity: N/?
Evaporation Weight and Reference: )l @TlIEn=t;

_,lolubilitv in Water: SOLLJBLE
fp.u""nce and odor: coLoRLESs ro YELLow LIQUID; No ODORREPORTED.
!6rcent Volatiles by Volume: N/I(

Corrosion Rate: N/tr(

Section l0 - Stability & Reactivity Data
SODIUM LACTATE 21355, 5326500

Stability Indicator: YES
Materials to Avoid:
NO INFORMATION AVAILABLE.
Stability Condition to Avoid:
HIGH TEMPERATURES.
l{azardous Decomposition Products:
CARBON MONOXDE, CARBON DIOXIDE.
Hazardous Polymerization Indicator: NO
Conditions to Avoid Polymerization :
NOTRELEVANT

Section 11 - Toxicological fnformation
SODIUM LACTATE 213s5, S326s00

Toxicolo gical Information:
lilP

Section 12 - Ecological Information
SODIUM LACTATE 21355, 5326500

hrrn' //rrr crl c ndn nnrrr pl I edr r /rn crlc/rn cd cA aA I aA6{ /m ?? ?45? hfm elt512003



SODIUM LACTATE 21355, S326500 

*-ogi~al Infor:ation~-

Waste Disposal Methods: 

Section 13 - Disposal Considerations 
SODIUM LACTATE 21355, S326500 

Page 6 of7 

DISPOSE OF IN A MANNER CONSISTENT WITH FEDERAL, STATE AND LOCAL REGULATIONS. NOT 
LISTED AS A MATERIAL BANNED FROM LAND DISPOSAL ACCORDING TO RCRA. 

Transport Information: 
NIP 

Section 14 - MSDS Transport Information 
SODIUM LACTATE 21355, S326500 

o.o.•.o.o.o.•.o.•.o.•.•.•.o.o.o.o.o.•.•.o.•.o.o.o. .. •.•.•.o.o.•.•.•.o.•.o.o,v.•.o.o.o.•.v.v.•.•.•.o.o.o.•.o.v.•.o.o.•.•.•.o.o,o.o.•,v.•.•.•.•.o.o.o.o.o.•.•.•.o.o.v.•.•.•.o.o.•.o.•.•.•.•.•.•.•.•.•.o.•.•.o.•.•.o.•.•.•.•.o.•.o.o.o.v.•.v.•.•.v.o.o.o.o.o.v.•.•,•.•.•.•.v.o.•.•.".•.•.••.•.o.'\.o.•.o.• • ._•.•.•.o.o.v.•.o.•.o.o.•.•.o.•.•.o.o.v.•.o.o.o.o.o.o.o.•.o.•.•.o.v.•.•.o.o.o.o.o.•.•.•.•.o.•.•.o,•.•.•.o.•.•.o.•.•.o.o.•.v.•.•.o.o.v.o.•.•.o.o.o.v.o.•.•.o.•.o.•.o.v.•.o.o.o.v.•.•.•.o.o.v.•.o.•.•.•.•.•.•.o.o.o.o."'.•.•.o.o.•.•o.•.o.o.v.o.o.o.o.o.v.v. 

SARA Title ID Information: 
NIP 
Federal Regulatory Information: 
NIP 
State Regulatory Information: 
NIP 

Section 15 - Regulatory Information 
SODIUM LACTATE 21355, S326500 

SODIUM LACTATE 21355, S326500 
._._._._..._._._._._ .................. .,._•.•.•.-.-.•.•,•.•.•.•.•.•.-.o.•.0 ... -. .... •.•.o.v.0 ... -.-. •• •.•.•.•,•.v.-.-.-.-.-.•.•.•.•.•.v.•.-.-.•.-.•.•.•.•,•.•.•.-.•.-.•.•.•.•.•.•.•.•.-.•.-.-.-.-.•.•.•.•.•.•.o.•.-.o.-.•.•.-.•.•.•.-.•,•.-.•.-.-.-.•.•,•.•.•.•.•,•.v.o.-.v.•.•.•.•.•.o.-.-.•.•.•.•.•.•.•.•.•.•.-.-.-.-.•.-.•.•,•.•.•.v.•.•.•.•.•.•.•.•.•.•.-.-.0.•,•.•.•.o.• ... •.•.•.•.•.•,•.v.v.-.v.o.-.•.•.•.-.•.•.•.•.•.•.-.o.•.-.•.•.v.-.•.•,•.•.•.-.•.•.•.••.•,•.•.o.•.-.-.-.•.•,•.•.•.•.•.•.-.o.v.-.v.v.-.-.-.._. ••. •.•.•.•.•,._•,-.-.._._., •• •.•.•.-.•.•.•.•.•,•,v.•.-.-.•. 

Other Information: 
NIP 

HAZCOM Label Information 
Product Identification: SODIUM LACTATE 21355, 8326500 
CAGE: IB464 
Assigned Individual: N 
Company Name: FISHER SCIENTIFIC CO. CHEMICAL MFG DIV 
Company PO Box: 
Company Street Addressl: 1 REAGENT LANE 
Company Street Address2: FAIRLAWN, NJ 07 410-2802 US 
Health Emergency Telephone: 201-796-7100;800-424-9300(CHEMTREC) 
Label Required Indicator: Y 
Date Label Reviewed: 02/03/1998 
Status Code: C 
Manufacturer's Label Number: 
Date of Label: 02/03/1998 
Year Procured: NIK 
Organization Code: G 
Chronic Hazard Indicator: N 
Eye Protection Indicator: YES 

•
n Protection Indicator: YES 
piratory Protection Indicator: YES 

Signal Word: CAUTION 

Q/1 '\/?001 



SODIUM LACTATE 21355, 8~26500 
alth Hazard: Slight 
ntact Hazard: Slight 

re Hazard: None 
Reactivity Hazard: None 

8/9/2002 10:15:05 AM 

• 

• 
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SODIUM BROMIDE, 99+%, 22034-5 Page 1of6 

A:lrite.fial Sat ety · 
Data Sheeu~ 

Division of Facilities Services 

DOD Hazardous Material Information (ANSI Format) 
For Cornell University Convenience Only 

SODIUM BROMIDE, 99+%, 22034-5 

I section 1 - Product Bnd Comnany: Identification II section 9 -Physical & Chemical Pronerties 
!Section 2 - Comnositon/Infonnation on Ingredients II section 10 - Stability: & Reactivity: Data 
I Section 3 - Hazards Identification Including Emergency Overview II Section 11 - Toxicological lnfQnnation 
I Section 4 - First Aid Measures II section 12 - Ecological Information 
!section 5 - Fire Fighting Measures II section 13 - Disnosal Considerations 
jsection 6 - Accidental Release Measures II section 14 - MSDS TransRort Infonnation 
I Section 7 - Handling and Storage !!section 15 -Regylatory: Infonnation 
I section 8 - Exposure Controls & Personal Protection II section 16 - Other Infonnation 

The infonnation in this document is compiled from infonnation maintained by the United States Department of 
Defense (DOD). Anyone using this infonnation is solely reponsible for the accuracy and applicability of this 
information to a particular use or situation. 

I 
I 

Cornell University does not in any way warrant or imply the applicability, viability or use of this infonnation to any 
person or for use in any situation. 
o.v ....... -. .... v.•.•.v.•.•.v.-.o,o.•.• ..... •.• . .,•,•.v.o.•.•.•.•.•,•.• ..... •.•.•.•.• ... •.•,•.•.v.•.• ..... v.o.•.o.•.•.•.•.• . ._.,.,._,_._._ •. •.v.•.•-.•.•,•.•.•.o.•.•.•-•.•.o.•.•.•.o.•.•.•.•.•.•.•.• ..... o.v.• ..... •.•.o.v ... •.•.•.• • ._. ••• v ...... •.• . ._., •• ._. •• ,•.•.'.'.V.".'.'·".'.•·•···._.·""""._., .... -. •. •.•.•.•.•.o.o. .. •.o.•.o.•.•.•.•.•.o.o,v.• • ._. ••• -. •. •.•.•.•.v.• . .,._., ... .-.-.•.•.• ..... •.o. .. .,., .. .,._. • ._. ••. •.• ..... •.o.o.-.-.•.•.-.•.o.•.-.o.o.o.-.o.o.o.-.v.• • ._. ••• o. .... o.•.~·.•.• • .,•.o,•,v.o.•.•.-.•.•.o.• • .,o.•.•.o.•.•.•.•.•.•.•.v.o.•.•.'. 

Section 1 - Product and Company Identification 
SODIUM BROl\flDE, 99+%, 22034-5 

Product Identification: SODIUM BROMIDE, 99+%, 22034-5 
Date of MSDS: 02/01/1995 Technical Review Date: 09/07/1995 
FSC: 6810 NIIN: LIIN: OON063340 
Submitter: N EN 
Status Code: C 
MFN: 01 
Article: N 
Kit Part: N 

Manufacturer's Information 

.nufacturer's Name: ALDRICH CHEMICAL CO INC 

http://msds.pdc.comell.edu/msds/msdsdod/a43 0/m214594 .htm 9/15/2003 



SODIUM BROMIDE, 99+%, 22034-5 
ost Office Box: 355 
anufacturer's Addressl: 
anufacturer's Address2: MILWAUKEE, WI 53201 

Manufacturer's Country: US 
General Information Telephone: 414-273-3850 
Emergency Telephone: 414-273-3850 
Emergency Telephone: 414-273-3850 
MSDS Preparer's Name: NIP 
Proprietary: N 
Reviewed: N 
Published: Y 
CAGE: 60928 
Special Project Code: N 

Contractor Information 

Contractor's Name: ALDRICH CHEMICAL CO INC 
Post Office Box: 355 
Contractor's Address!: 1001 WEST ST PAUL A VE 
Contractor's Address2: MILWAUKEE, WI 53233 
Contractor's Telephone: 414-273-3850 
Contractor's CAGE: 60928 

Section 2 - Compositon/Information on Ingredients 

Page 2 of6 

•• ,,..,.,,..,.., .. ,,.,,..,. .... ,,..,..,,,. •• .,,_,,,,,..,..,.,....,.,.,..,,.~ • ._._..,,,,,,,.,.,u.•owb··· .. ,.....,.,.,,._,,,,,,..,. ••• ·.y;.....,. .. _..,,.,..,.,..,._.,,.,._._.,,.,.._ • ..,,,..,.,,._.._._.,,,,.,,,,._._.,,...,,.~,,..·..-,JO,,....,.,., ....... ,. ..... u.-.-.... ,._.., •. _._. •• u;.•_,. ..... ._, .... ,._. •• .,......._.~ ••• •,.,.,._._.,.,..,.,.,,.,._..-u.,.,,.-n_..,...,..,.,,._.,,..._..,.,,._..,..,_.,,..,..,, .•. ,,...,.,..,,,..,.,._,._._._._..,..,,.""""""'•'"'"'"''•"'_."•"_,.,.,•,,..,..,.,,...,,,,.,,.,-L',..,.,.,.,..,~.·-...·,...,,.,....,..,,.,._.,.,....,..._.,.,,;,f,._,_. •.•• ,,.. 

.. 

SODIUM BROMIDE, 99+%, 22034-5 

gredient Name: SODIUM BROMIDE~ (BROMIDE SALT OF SODIUM) 
Ingredient CAS Number: 7647-15-6 Ingredient CAS Code: M 
RTECS Number: VZ3150000 RTECS Code: M 
=WT: =WT Code: 
=Volume: =Volume Code: 
>WT: >WT Code: 
>Volume: >Volume Code: 
<WT: <WT Code: 
<Volume: <Volume Code: 
% Low WT: % Low WT Code: 
% High WT: % High WT Code: 
% Low Volume: % Low Volume Code: 
% High Volume:% High Volume Code: 
% Text: >99 
% Enviromental Weight: 
Other REC Limits: NIK 
OSHA PEL: NIK (FP N) OSHA PEL Code: M 
OSHA STEL: OSHA STEL Code: 
ACGm TLV: NIK (FP N) ACGm TLV Code: M 
ACG!H STEL: NIP ACGffi STEL Code: 
EPA B.cporting Quantity: 
DOT Reporting Quantity: r Depleting Chemical: N 

n11 .r;: ,.,nn'l 



SODIUM BROMIDE, 99+%, 22034-5 Page 3 of6 

Section 3 - Hazards Identification, Including Emergency Overview 
~ SODIUM BROMIDE, 99+%, 22034-5 ~ ............................ - .................................. __ ............................................................................................................ _, ___ ....................................................... --.................... ~.. ............... .................... _.... __ _ 

Health Hazards Acute & Chronic: MAY BE HARMFUL BY INHALATION, INGESTION OR SKIN 
ABSORPTION. CAUSES EYE AND SKIN IRRITATION. MATERIAL IS IRRITATING TO MUCOUS 
MEMBRANES AND UPPER RESPIRATORY TRACT. TARGET ORGAN(S):CENTRAL NERVOUS SYSTEM. 

Signs & Symptoms of Overexposure: 
SEE HEALTH HAZARDS. 

Medical Conditions Aggravated by Exposure: 
NONE SPECIFIED BY MANUFACTURER. 

LDSO LCSO Mixture: LDSO(ORAL,RAT):3500 MG/KG 

Route of Entry Indicators: 
Inhalation: YES 
Skin: YES 
Ingestion: YES 

Carcenogenicity Indicators 
NTP:NO 
IARC:NO 
OSHA: NO 

·~~enicity Ex~l~~~ti~~: N~_! RELEV. ANT 

First Aid: 

Section 4 - First Aid Measures 
SODIUM BROMIDE, 99+%, 22034-5 

EYES:FLUSH WITH COPIOUS AMOUNTS OF WATER FOR AT LEAST 15 MINUTES. SKIN:IMMEDIA TELY 
WASH WITH SOAP AND COPIOUS AMOUNTS OF WATER. WASH CONTAMINATED CLOTHING BEFORE 
REUSE. INHALATION:REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL RESPIRATION. 
IF BREATHING IS DIFFICULT, GIVE OXYGEN. INGESTION:WASH OUT MOUTH WITH WATER 
PROVIDED PERSON IS CONSCIOUS. CALL A PHYSICIAN. 

Fire Fighting Procedures: 

Section 5 - Fire Fighting Measures 
SODIUM BROMIDE, 99+%, 22034-5 

WEAR NIOSH/MSHA APPROVED SCBA & FULL PROTECTIVE EQUIPMENT (FP N). 
Unusual Fire or Explosion Hazard: 
EMITS TOXIC FUMES UNDER FIRE CONDITIONS. 
Extinguishing Media: 
NONCOMBUSTIBLE. USE EXTINGUISHING MEDIA APPROPRIATE TO SURROUNDING FIRE 
CONDITIONS. 
Flash Point: Flash Point Text: NIK 

.oignition Temperature: 
Autoignition Temperature Text: NIA 



SODIUM BROMIDE, 99+%, 22034-5 

• Lower Limit(s): NIK 
Upper Limit(s): NIK 

Spill Release Procedures: 

Section 6 - Accidental Release Measures 
SODIUM BROMIDE, 99+%, 22034-5 

Page 4of6 

EVACUATE AREA. WEAR RESP, CHEM SFTY GOGGS, RUB BOOTS & HVY RUB GLOVES. SWEEP UP, 
PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL. AVOID RAISING DUST. VENTILATE AREA AND 
WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE. 

Handling and Storage Precautions: 

Other Precautions: 

Section 7 - Handling and Storage 
SODIUM BROMIDE, 99+%, 22034-5 

Section 8 - Exposure Controls & Personal Protection 
SODIDM BROMIDE, 99+%, 22034-5 

Repiratory Protection: 
WEAR APPROPRIATE NIOSH/MSHA APPROVED RESPIRATOR. 

•
tilation: 
CHANICAL EXHAUST REQUIRED. 

Protective Gloves: 
CHEMICAL-RESISTANT GLOVES. 
Eye Protection: ANSI APPROVED CHEM WORKERS GOGGS (FP N). 
Other Protective Equipment: ANSI APPROVED EMERGENCY EYEWASH AND DELUGE SHOWER (FP N). 
OTHER PROTECTIVE CLOTIIlNG. 
Work Hygenic Practices: WASH THOROUGHLY AFTER HANDLING. 
Supplemental Health & Safety Information: WASTE DISP METH: WHICH CAN BE CONTROLLED BY THE 
RATE OF ADDITION. OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS. 

HCC: 
NRC/State License Number: 
Net Property Weight for Ammo: 

Section 9 - Physical & Chemical Properties 
SODIDM BROMIDE, 99+%, 22034-5 

Boiling Point: Boiling Point Text: NIK 
Melting/Freezing Point: Melting/Freezing Text: 1391F, 755C 
Decomposition Point: Decomposition Text: NIK 
Vapor Pressure: 1 @ 806C Vapor Density: NIK 
Percent Volatile Organic Content: 
Specific Gravity: 3.703 

Al,atile Organic Content Pounds per Gallon: 
~NIK 

Volatile Organic Content Grams per Liter: 

Q/1 4\/?00'l 



SODIUM BROMIDE, 99+%, 22034-5 

·scosity: NIP 
aporation Weight and Reference: NIK 

olubility in Water: NIK 
Appearance and Odor: WlilTE CRYSTALS. 
Percent Volatiles by Volume: NIK 
Corrosion Rate: NIK 

Stability Indicator: YES 
Materials to Avoid: 

Section 10 - Stability & Reactivity Data 
SODIUM BROMIDE, 99+%, 22034-5 

STRONG ACIDS. PROTECT FROM MOISTURE. 
Stability Condition to Avoid: 
NONE SPECIFIED BY MANUFACTURER. 
Hazardous Decomposition Products: 
HYDROGEN BOMIDE GAS. 
Hazardous Polymerization Indicator: NO 
Conditions to Avoid Polymerization: 
NOT RELEVANT 

Section 11 - Toxicological Information 
SODIUM BROMIDE, 99+%, 22034-5 

Page 5 of6 

Toxicological Information: 

·--··-~-·~---v,.w-.w.w--~---. .__,,, ___ _,~,..,,,,, .. ,-,_,..,_ . .,,,,,,.-,,,,.._.w_,,,,,,,,_ .. ,.,_w.w-e . .,,,,,.w.•-'"""·"""··-.,,, .. ,_~,_-.,.,_,,..,~,..,,_ ... ,_,..,.,..,_,.w_v_.,_,,,_ .. .,w.·-.we.-_,,,_.__,,_ ... w,-.w_.,,_,_.,.w~w.···-"· 

Ecological Information: 
NIP 

Waste Disposal Methods: 

Section 12 - Ecological Information 
SODIUM BROMIDE, 99+%, 22034-5 

Section 13 - Disposal Considerations 
SODIUM BROMIDE, 99+%, 22034-5 

FOR SM QTYS:CAUTIOUSL Y ADD TO LG STIRRED EXCESS OF WATER. ADJUST PH TO NEUT, 
SPEARATE ANY INSOL SOLIDS/LIQS & PACKAGE THEM FOR RAZ WASTE DISP. FLUSH AQUEOUS 
SOLN DOWN DRAIN W/PLENTY OF WATER. HYDROLYSIS & NEUT RXNS MAY GENERATE HEAT & 
FUMES (SUP DAT) 

Section 14 - MSDS Transport Information 
SODIUM BROMIDE, 99+%, 22034-5 

.,._._ ...... ._._._._._ .... ._._._., .. ._._._._._._._._.,._._ • ., •. v.-.-.-. ... -.•.•.•.-. .. ._.,._._,.,, ...... v.v.o.•.o.o.o.-.-.-.-. .... -. •• -. •. 0.•.•.-.•.• ..... -.-. ...... ._._._,_._ •••. •A' ........ •.•.v.•.•.• ..... •.o.._•,•.•-•-o.•.o.v.•.•.o.•.v.o.o.._._._,_,_._,_._,,._..-.._ .. ._v ... -.o.-.o.o.v.•.•.•.o.o.o.._,..._ ........................ •.•H.•.•.•.•.o.•.• ... 0,•,o.o.•.•.•.•o.o.-..•.o.o.o.•,o.o.•.•.•.o.•.•.•.•.•.o.-.•.-.•.•.o.o,o,o,o.'lo,o,o.-.•.•.•o,o,o,•.o.-.-. ...... •.•.o." ...... """'·'·"·'·" .. "'·\ .... o.•.•.•.•.'IV.'l'.O..,o.o.• ..... •.o.o.o.•.v.•.••.o.o.o.•.o.· 

Transport Information: 
NIP 

Section 15- Regulatory Information 
SODIUM BROMIDE, 99+%, 22034-5 

................................................................................................................................................................................................................................................................................. _ . ......._._.. ..................... ...,.,.,.,..............,.,,_,,~,.,.,.,.;o,~-...... y,.,. ............. ~ .......................................... ~ ............................ ........ 

RA Title Ill Information: 



SODIUM BROMIDE, 99+%, 22034-5 

-eral Regulatory Information: 

State Regulatory Information: 
NIP 

Other Information: 
NIP 

Section 16 - Other Information 
SODIUM BROMIDE, 99+%, 22034-5 

HAZCOM Label Information 
Product Identification: SODIUM BROMIDE, 99+%, 22034-5 
CAGE: 60928 
Assigned Individual: N 
Company Name: ALDRICH CHEMICAL CO INC 
Company PO Box: 355 
Company Street Addressl: 1001 WEST ST PAUL A VE 
Company Street Address2: MlL WAUKEE, WI 53233 US 
Health Emergency Telephone: 414-273-3850 
Label Required Indicator: Y 
Date Label Reviewed: 09/07/1995 
Status Code: C 
Manufacturer's Label Number: 
Date of Label: 09/07/1995 

•
ar Procured: NIK 
ganization Code: G 

Chronic Hazard Indicator: N 
Eye Protection Indicator: YES 
Skin Protection Indicator: YES 
Respiratory Protection Indicator: YES 
Signal Word: WARNING 
Health Hazard: Moderate 
Contact Hazard: Moderate 
Fire Hazard: None 
Reactivity Hazard: None 

8/9/2002 9:14:43 AM 
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OXYGEN; OXYGEN COMPRESSED - OXYGEN, TECHNICAL 
MATERIAL SAFETY DATA SHEET 
NSN: 6830007657562 
Manufacturer's CAGE: ODHP5 
Part No. Indicator: A 
Part Number/Trade Name: OXYGEN; OXYGEN COMPRESSED 
=========================================================================== 

General Information 
=========================================================================== 
Item Name: OXYGEN, TECHNICAL 
Company's Name: AIRGAS 
Company's Street: 100 MATSONFORD ROAD 
Company's City: RADNOR 
Company's State: PA 
Company's Country: US 
Company's Zip Code: 19087 
Company's Emerg Ph #: 215-687-5253 
Company's Info Ph #: 215-687-5253 
Record No. For Safety Entry: 001 
Tot Safety Entries This Stk#: 001 
Status: SM 
Date MSDS Prepared: 01MAY90 
Safety Data Review Date: 01MAR96 
Supply Item Manager: GSA 
MSDS Serial Number: BVBFX 
Specification Number: BB-0-925 
Spec Type, Grade, Class: TYPE 1 
Hazard Characteristic Code: G4 
Unit Of Issue: CY 
Unit Of Issue Container Qty: 250 CF CY 
Type Of Container: METAL 
=========================================================================== 

Ingredients/Identity Information 
============================================================;===~========== 
Proprietary: NO 
Ingredient: OXYGEN 
Ingredient Sequence Number: 01 
NIOSH (RTECS) Number: RS2060000 
CAS Number: 7782-44-7 
OSHA PEL: NOT ESTABLISHED 
ACGIH TLV: NOT ESTABLISHED 
Other Recommended Limit: NONE RECOMMENDED 
=========================================================================== 

Physical/Chemical Characteristics 
========================================================================~== 
Appearance And Odor: COLORLESS, ODORLESS GAS 
Boiling Point: -297F,-183C 
Melting Point: -362F,-219C 
Vapor Pressure (MM Hg/70 F) : >-181F 
Vapor Density (Air=l): * 
Specific Gravity: 1.11 (AIR=l) 
Solubility In Water: SLIGHT 
=========================================================================== 

Fire and Explosion Hazard Data 
==================================~======================================== 
Extinguishing Media: COPIOUS QUANTITIES OF WATER FOR FIRES WITH OXYGEN AS 
THE OXIDIZER. 

ConcDP-F:l8316fil HPS (CTO 82)1/n Sffu WPIDrattlshsplSHSP_d.doc 
9.10.03 

Document Confro/ Number 5696 
Revisbn 0- September 11, 2003 



• 

• 

• 

Special Fire Fighting Proc: IF POSSIBLE, STOP THE FLOW OF OXYGEN WHICH IS 
SUPPORTING THE FIRE. * 0.0828 LB/FT3. 
Unusual Fire And Expl Hazrds: VIGOROUSLY ACCELERATES COMBUSTION. IF 
CYLINDERS ARE INVOLVED IN A FIRE, SAFELY RELOCATE OR KEEP COOL WITH WATER 
SPRAY. 
=======================~=======================================~=========== 

Reactivity Data 
=========================================================================== 
Stability: YES 
Materials To Avoid: ALL FLAMMABLE MATERIALS. 
Hazardous Decomp Products: NONE 
Hazardous Poly Occur: NO 
=========================================================================== 

Health Hazard Data 
=========================================================================== 
Health Haz Acute And Chronic: THE PROPERTY IS THAT OF HYPEROXIA, WHICH 
LEADS TO PNEUMONIA. CONCENTRATIONS BETWEEN 25 & 75 MOLAR PERCENT PRESENT A 
RISK OF INFLAMMATION OF ORGANIC MATTER IN THE BODY. 
Carcinogenicity - NTP: NO 
Carcinogenicity - IARC: NO 
Carcinogenicity - OSHA: NO 
Signs/Symptoms Of Overexp: BREATHING HIGH CONCENTRATIONS (>75 MOLAR 
PERCENT) CAUSES SYMPTOMS OF HYPEROXIA WHICH INCLUDES CRAMPS, NAUSEA, 
DIZZINESS, HYPOTHERMIA, AMBLYOPIA, RESPIRATORY DIFFICULTIES, BRADYCARDIA, 
FAINTING SPELLS, AND CONVULSIONS CAPABLE OF LEADING TO DEATH. FOR 
ADDITIONAL INFORMATION, SEE COMPRESSED GAS ASSOCIATION PAMPHLET P-14. 
Med Cond Aggravated By Exp: PERSONS IN ILL HEALTH WHERE SUCH ILLNESS WOULD 
BE AGGRAVATED BY EXPOSURE TO OXYGEN SHOULD NOT BE ALLOWED TO WORK WITH OR 
HANDLE THIS PRODUCT . 
Emergency/First Aid Proc: PROMPT MED AID MANDATORY. BE COGNIZANT OF 
EXTREME FIRE HAZARD ASSOCIATED WITH OXYGEN RICH ATMOSPHERES. ASSIST 
CONSCIOUS PERSONS TO UNCONTAMINATED AREA AND BREATH FRESH AIR. KEEP WARM & 
QUIET. INFORM DR THAT VICTIM EXPERIENCING HYPEROXIA. MOVE UNCONSCIOUS 
PERSON TO UNCONTAMINATED AREA & GIVE ASSISTED RESP. WHEN BREATH RESTORED, 
TREAT AS ABOVE. CONTINUED TREATMENT SHOULD BE SYMPTOMATIC & SUPPORTIVE. 
==========================================================================~ 

Precautions for Safe Handling and Use 
======================================================:===================~ 
Steps If Matl Released/Spill: EVACUATE PERSONNEL FROM AFFECTED AREA. USE 
PROTECTIVE EQUIP. IF LEAK IN USER'S EQUIP, BE CERTAIN TO PURGE PIPING W/ 
INERT GAS PRIOR TO ATTEMPTING REPAIRS. IF LEAK IN CONTAINER OR CONTAINER 
VALVE, CONTACT YOUR CLOSEST SUPPLIER LOCATION OR CALL EMERG #. 
Waste Disposal Method: DON'T DISPOSE OF WASTE OR UNUSED QUANTITIES. RETURN 
IN SHIPPING CONTAINER LABELED, WITH ANY VALVE OUTLET PLUGS OR CAP SECURED & 
VALVE PROTECTION CAP IN PLACE TO SUPPLIER. FOR EMERG DISPOSAL ASSISTANCE, 
CONTACT CLOSEST SUPPLIER OR CALL EMERG PHONE #. 
Precautions-Handling/Storing: USE IN VENTED AREA. VALVE PROTECTION CAP & 
VALVE OUTLES THREADED PLUG MUST REMAIN IN PLACE UNLESS CNTNR SECURED W/ 
VALVE OUTLET PIPED TO USE POINT. ** 
Other Precautions: DON'T DRAG.SLIDE.ROLL CYLNDR. USE HAND TRUCK TO MOVE 
CYLNDR.USE PRESSR REDUCING REGULTR WHEN CONNECTING CYLINDER TO LOWER 
PRESSURE (<3000PSIG) PIPING/SYSTEM.DON'T HEAT CYLNDR TO INCREASE FLOW RATE. 
~SE CHECK VALVE OR TRAP (PREVENT BACKFLOW). 
=========================================================================== 

Control Measures 
~========================================================================== 
~espiratory Protection: N/R **FOR ADDED HANDLING RECOMMENDATIONS, SEE 
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COMPRESSED GAS ASSOC'S PAMPHLETS P-1, P-14 & G-4. PROTECT CYLINDER FROM 
PHYSICAL DAMAGE. STORE IN COOL, DRY, VENTED AREA, AWAY FROM TRAFFICKED AREA & 
EMERG EXITS & FLAMMABLE PRODUCTS. *** 
Ventilation: TO PREVENT ACCUMULATION ABOVE 25 MOLAR PERCENT. 
Protective Gloves: AS REQUIRED; ANY MATERIAL 
Eye Protection: SAFETY GOGGLES OR GLASSES 
Other Protective Equipment: SAFETY SHOES, SAFETY SHOWER 
Work Hygienic Practices: N/K *** IGNIT TEMP OF METALS/NON METALS IN OXYGEN 
DECREASES W/INCREASING OXYGEN PRESSR. **** 
Suppl. Safety & Health Data: **** LOW PRESSR:CARBON STEEL & LOW ALLOY 
STEELS.HIGH PRESSR :STAINLESS STEEL,COPPER.LEAD,SILVER,LEAD/TIN ALLOYS GOOD 
GASKET.TEFLON & KEL-F FOR NONMETAL GASKETS.DON'T USE IN PNEUMATIC 
EQUIPMENT.ALWAYS SECURE CYLINDERS IN AN UPRIGHT POSITION BEFORE 
TRANSPORTING. TRANSPORT IN OPEN FLATBET OR PICK UP TYPE VEHICLES. 
=========================================================================== 

Transportation Data 
=========================================================================== 
Trans Data Review Date: 94147 
DOT PSN Code: LEH 
DOT Proper Shipping Name: OXYGEN, COMPRESSED 
DOT Class: 2.2 
DOT ID Number: UN1072 
DOT Label: NONFLAMMABLE GAS, OXIDIZER 
IMO PSN Code: LBP 
IMO Proper Shipping Name: OXYGEN, COMPRESSED 
IMO Regulations Page Number: 2169 
IMO UN Number: 1072 
IMO UN Class: 2(2.2) 
IMO Subsidiary Risk Label: OXIDIZING AGENT 
IATA PSN Code: SWO 
IATA UN ID Number: 1072 
IATA Proper Shipping Name: OXYGEN, COMPRESSED 
IATA UN Class: 2.2 
IATA Subsidiary Risk Class: 5.1 
IATA Label: NON-FLAMMABLE GAS & OXIDIZER 
AFI PSN Code: SWO 
AFI Prop. Shipping Name: OXYGEN, COMPRESSED 
AFI Class: 2.2 
AFI ID Number: UN1072 
AFI Label: 5.1 
AFI Basic Pac Ref: 6-6,6-10 
MMAC Code: NK 
=========================================================================== 

Disposal Data 
=========================================================================== =========================================================================== 

Label Data 
================~========================================================== 
Label Required: YES 
Label Status: G 
Corranon Name: OXYGEN; OXYGEN COMPRESSED 
Special Hazard Precautions: THE PROPERTY IS THAT OF HYPEROXIA, WHICH LEADS 
TO PNEUMONIA. CONCENTRATIONS BETWEEN 25 & 75 MOLAR PERCENT PRESENT A RISK 
OF INFLAMMATION OF ORGANIC MATTER IN THE BODY. BREATHING HIGH 
CONCENTRATIONS (>75 MOLAR PERCENT) CAUSES SYMPTOMS OF HYPEROXIA WHICH 
INCLUDES CRAMPS, NAUSEA, DIZZINESS, HYPOTHERMIA, AMBLYOPIA, RESPIRATORY 
DIFFICULTIES, BRADYCARDIA, FAINTING SPELLS, AND CONVULSIONS CAPABLE OF 
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LEADING TO DEATH. FOR ADDITIONAL INFORMATION, SEE COMPRESSED GAS 
ASSOCIATION PAMPHLET P-14. 
Label Name: AIRGAS 
Label Street: 100 MATSONFORD ROAD 
Label City: RADNOR 
Label State: PA 
Label Zip Code: 19087 
Label Country: US 
Label Emergency Number: 215-687-5253 
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MATERIAL SAFETY DATA SHEET 
Hydrogen Peroxide (20 to 40%) 

MSDS Ref. No: 7722-84-1-3 
Version: US/Canada 

Date Approved: 06/1012002 
Revision No: 6 

1. PRODUCT AND COMPANY IDENTIFICATION 

PRODUCT NAME: Hydrogen Peroxide (20 to 40%) 
AL TERNA TE TRADE NAME(S): Hybrite® 32.5%, Durox® Reg. & LR 35%, Oxypure® 
35%, Standard 27.5 & 35%, Super D® 25 & 35, Technical 35%, Chlorate Grade, 20%, 
Semiconductor Reg, Seg, ROS, ROS 2, ROS 3, 31 % 
GENERAL USE: Durox® 35% Reg. & LR - meets the Food Chemical Codex requirements for 
aseptic packaging and other food related applications.Oxypure® 35% - certified by NSF to meet 
ANSI/NSF Standard 60 requirements for drinking water treatment.Standard 27.5 and 35% - most 
suitable grade for industrial bleaching, processing, pollution abatement and general oxidation 
reactions.Semiconductor Reg, Seg, ROS, ROS 2, ROS 3, 31 % - conform to ACS and Semi Specs. 
for water etching, and cleaning and applications requiring low residues.Super D® 25 and 35% -
meets US Pharmacopoeia specifications for 3% topical solutions when diluted with proper quality 
water. While manufactured to the USP standards for purity and to FM C's demanding ISO 9002 
quality standards, FMC does not claim that its Hydrogen Peroxide is manufactured in accordance 
with all pharmaceutical cGMP conditions.Technical 35% - essentially free of inorganic metals 
suitable for chemical synthesis.Chlorate Grade 20% - specially formulated for use in chlorate 
manufacture or processing. 

MANUFACTURER 

FMC of Canada Ltd. 
Hydrogen Peroxide Division 
PG Pulp Mill Road 
Prince George, BC V2N2S6 
General Information: 604-561-4200 

FMC Corporation 
Hydrogen Peroxide Division 
1735 Market Street 
Philadelphia, PA 19103 
General Information: (215) 299-6000 

Emergency Telephone Numbers: 

CHEMTREC (U.S.): (800) 424-9300 
Emergency Phone 6 I 3-996-6666 
(Canutec) 

Emergency Phone (303) 595-9048 
(Medical) Call Collect 
Emergency Phone (609) 924-6677 (Plant) 
Call Collect 

2. COMPOSITION I INFORMATION ON INGREDIENTS 

Chemical Name CAS# Wt.% 

http://www.purehealthsystems.com/h2o2-msds.html 911112003 
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Hydrogen Peroxide 

Water 

3. HAZARDS IDENTIFICATION 

EMERGENCY OVERVIEW 

Page 2 of9 

7722-84-1 20 - 40 

7732-18-5 60 - 80 

IMMEDIATE CONCERNS: Oxidizer. Contact with combustibles may cause fire. 
Decomposes yielding oxygen that supports combustion of organic matters and can cause 
overpressure if confined. 

POTENTIAL HEAL TH EFFECTS: Corrosive to eyes, nose, throat and lungs. May cause 
irreversible tissue damage to the eyes including blindness. May cause skin irritation. 

4. FIRST AID MEASURES 

EYES: Immediately flush with water for at least 15 minutes, lifting the upper and lower 
eyelids intermittently. See a medical doctor or ophthalmologist immediately . 

SKIN: Wash with plenty of soap and water. Get medical attention if irritation occurs and 
persists. 

INGESTION: Rinse mouth with water. Dilute by giving 1or2 glasses of water. Do not 
induce vomiting. Never give anything by mouth to an unconscious person. See a medical 
doctor immediately. 

INHALATION: Remove to fresh air. If breathing difficulty or discomfort occurs and 
persists, contact a medical doctor. 

NOTES TO MEDICAL DOCTOR: Hydrogen peroxide at these concentrations is a 
strong oxidant. Direct contact with the eye is likely to cause corneal damage especially if 
not washed immediately. Careful ophthalmologic evaluation is recommended and the 
possibility oflocal corticosteroid therapy should be considered. Because of the likelihood of 
corrosive effects on the gastrointestinal tract after ingestion, and the unlikelihood of 
systemic effects, attempts at evacuating the stomach via emesis induction or gastric lavage 
should be avoided. There is a remote possibility, however, that a nasogastric or orogastric 
tube may be required for the reduction of severe distension due to gas formation. 

5. FIRE FIGHTING MEASURES 
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FLASH POINT AND METHOD: Non-combustible 

FLAMMABLE LIMITS: Non-combustible 

AUTOIGNITION TEMPERATURE: Non-combustible 

EXTINGUISHING MEDIA: Flood with water. 

FIRE I EXPLOSION HAZARDS: Product is non-combustible. On decomposition 
releases oxygen which may intensify fire. 

FIRE FIGHTING PROCEDURES: Any tank or container surrounded by fire should 
be flooded with water for cooling. Wear full protective clothing and self-contained 
breathing apparatus. 

SENSITIVITY TO STATIC DISCHARGE: No data available 

SENSITIVITY TO IMPACT: No data available 

HAZARDOUS DECOMPOSITION PRODUCTS: Oxygen which supports 
combustion . 

6. ACCIDENTAL RELEASE MEASURES 

RELEASE NOTES: Dilute with a large volume of water and hold in a pond or diked 
area until hydrogen peroxide decomposes. Hydrogen peroxide may be decomposed by 
adding sodium metabisulfite or sodium sulfite after diluting to about 5%. Dispose according 
to methods outlined for waste disposal.Combustible materials exposed to hydrogen 
peroxide should be immediately submerged in or rinsed with large amounts of water to 
ensure that all hydrogen peroxide is removed. Residual hydrogen peroxide that is allowed to 
dry (upon evaporation hydrogen peroxide can concentrate) on organic materials such as 
paper, fabrics, cotton, leather, wood or other combustibles can cause the material to ignite 
and result in a fire. 

7. HANDLING AND STORAGE 

HANDLING: Wear cup type chemical safety goggles and full-face shield, impervious 
clothing, such as rubber, PVC, etc., and rubber or neoprene gloves and shoes. A void cotton, 
wool and leather. A void excessive heat and contamination. Contamination may cause 
decomposition and generation of oxygen gas which could result in high pressures and 
possible container rupture. Hydrogen peroxide should be stored only in vented containers 
and transferred only in a prescribed manner (see FMC Technical Bulletins). Never return 
unused hydrogen peroxide to original container, empty drums should be triple rinsed with 
water before discarding. Utensils used for handling hydrogen peroxide should only be made 
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of glass, stainless steel, aluminum or plastic . 

STORAGE: Store drums in cool areas out of direct sunlight and away from combustibles. 
For bulk storage refer to FMC Technical Bulletins. 

COMMENTS: VENTILATION: 
Provide mechanical general and/or local exhaust ventilation to prevent release of vapor or mist 
into the work environment. 

8. EXPOSURE CONTROLS I PERSONAL PROTECTION 

EXPOSURE LIMITS 

Cllemi~3J _N_~une 

Hydrogen Peroxide 

TWA 
(ACGIH) 

I ppm 

STEL/Ceiling 
(ACGIH) 

PEL 
(OSHA) 

1 ppm 

STEL/Ceiling 
(OSHA) 

ENGINEERING CONTROLS: Ventilation should be provided to minimize the release of 
hydrogen peroxide vapors and mists into the work environment. Spills should be minimized or 
confined immediately to prevent release into the work area. Remove contaminated clothing 
immediately and wash before reuse . 

PERSONAL PROTECTIVE EQUIPMENT 

EYES AND FACE: Use cup type chemical goggles. Full face shield may be used. 

RE SPIRA TO RY: If concentrations in excess of 10 ppm are expected use approved self
contained breathing apparatus. Do not use oxidizable sorbants such as activated carbon. 

PROTECTIVE CLOTHING: Liquid proof rubber or neoprene gloves. Rubber or 
neoprene footwear (avoid leather). Impervious clothing materials such as rubber, neoprene, 
nitrile or polyvinyl chloride (avoid cotton, wool and leather). Completely submerge 
hydrogen peroxide contaminated clothing or other materials in water prior to drying. 
Residual hydrogen peroxide, if allowed to dry on materials such as paper, fabrics, cotton, 
leather, wood or other combustibles can cause the material to ignite and result in a fire. 

9. PHYSICAL AND CHEMICAL PROPERTIES 

ODOR: Odorless 

APPEARANCE: Clear, colorless liquid 

pH: (as is) 2.0 to 3.5 
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PERCENT VOLATILE: 100% 

VAPOR PRESSURE: 28 mmHg@ 30°C (20%); 24 mmHg@ 30°C (31 %); 23 mmHg 
@30°C (35%) 

VAPOR DENSITY: (Air= 1): Not available 

BOILING POINT: 103°C/218°F (20%); 107°C/225°F (31%); 108°C/226°F (35%) 

FREEZING POINT: -15°C/6°F (20%); -26°C/-15°F (31%); -33°C/-27°F (35%) 

SOLUBILITY IN WATER: (in H20 % by wt) I 00% 

EVAPORATION RATE: (Butyl Acetate= 1) Above 1 

DENSITY: Not available 

SPECIFIC GRAVITY: 1.07 @20°C/4°C (20%); 1.11 @20°C/4°C (31%); 1.13@ 
20°C/4°C (35%) 

COEFF. OIL/WATER: Not available 

ODOR THRESHOLD: Not available 

OXIDIZING PROPERTIES: Strong oxidizer 

COMMENTS: pH (1 % solution)@ 25°C: 5.0 - 6.0 

10. STABILITY AND REACTIVITY 

CONDITIONS TO AVOID: Excessive heat or contamination could cause product to 
become unstable. 

ST ABILITY: Stable (heat and contamination could cause decomposition) 

POLYMERIZATION: Will not occur 

HAZARDOUS DECOMPOSITION PRODUCTS: Oxygen which supports 
combustion. 

IN CO MP A TIBLE MA TE RIALS: Reducing agents, wood, paper and other 
combustibles, iron and other heavy metals, copper alloys and caustic . 

COMMENTS: Materials to Avoid: Dirt, organics, cyanides and combustibles such as wood, 
paper, oils, etc. 
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EYE EFFECTS: Extremely irritating/corrosive (rabbit) (35% hydrogen peroxide) [FMC 
Study Number: 183-748] 

SKIN EFFECTS: Mildly irritating after 4 hours exposure (rabbit) (35% hydrogen 
peroxide) [FMC Study Number: 183-747] 

DERMAL LD : >2000 mg/kg (rabbit) (35% hydrogen peroxide) [FMC Study Number: 
50 

183-746] 

ORAL LD : =1193 mg/kg (rat) (35% hydrogen peroxide) [FMC Study Number: 183-745] 
50 

INHALATION LC : >0.17 mg/L (rat) (50% hydrogen peroxide) [FMC Study Number: 
50 

189-1080] 

TARGET ORGANS: Eyes, nose, throat and lungs 

ACUTE EFFECTS FROM OVEREXPOSURE: Extremely irritating/corrosive to 
eyes and gastrointestinal tract. May cause irreversible tissue damage to the eyes including 
blindness. Inhalation of mist or vapors may be severely irritating to nose, throat and lungs. 
May cause skin irritation. 

CHRONIC EFFECTS FROM OVEREXPOSURE: There are reports oflimited 
evidence of carcinogenicity of hydrogen peroxide to mice administered high concentrations 
in their drinking water (IARC Monograph 36, 1985). However, the International Agency 
For Research on Cancer concluded that hydrogen peroxide could not be classified as to its 
carcinogenicity to humans (Group III carcinogen). 

CARCINOGENICITY 

Chemical Name NTP IARC QSHA 
Status Status Status Oth_er 

Hydrogen Peroxide Not 
listed 

Not listed Not listed (ACGIH) Listed (A3, 
Animal Carcinogen) 

12. ECOLOGICAL INFORMATION 

ECOTOXICOLOGICAL INFORMATION: Channel catfish 96 hour LC50 = 37.4 
mg/L 
Fathead minnow 96 hour LC50 = 16.4 mg/L 
Daphnia magna 24 hour ECSO = 7. 7 mg/L 
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Daphnia pulex 48 hour LCSO = 2.4 mg/L 
Freshwater snail 96 hour LCSO = 17.7 mg/L 

Page 7 of9 

For more information refer to ECETOC "Joint Assessment of Commodity Chemicals No. 
22, Hydrogen Peroxide." ISSN-0773-6339, January 1993 

CHEMICAL FATE INFORMATION: Hydrogen peroxide in the aquatic 
environment is subject to various reduction or oxidation processes and decomposes into 
water and oxygen. Hydrogen peroxide half-life in freshwater ranged from 8 hours to 20 
days, in air from 10-20 hrs. and in soils from minutes to hours depending upon 
microbiological activity and metal contaminants. 

13. DISPOSAL CONSIDERATIONS 

DISPOSAL METHOD: An acceptable method of disposal is to dilute with a large 
amount of water and a11ow the hydrogen peroxide to decompose followed by discharge into 
a suitable treatment system in accordance with all regulatory agencies. The appropriate 
regulatory agencies should be contacted prior to disposal. 

14. TRANSPORT INFORMATION 

U.S. DEPARTMENT OF TRANSPORTATION (DOT) 

PROPER SHIPPING NAME: Hydrogen peroxide, aqueous solutions with not less 
than 20% but not more than 40% hydrogen peroxide 

PRIMARY HAZARD CLASS/DIVISION: 5.1 (Oxidizer) 

UN/NA NUMBER: UN 2014 

PACKING GROUP: II 

PLACARDS: 5.1 (Oxidizer) 

LABEL: Oxidizer, Corrosive 

OTHER SHIPPING INFORMATION: 
DOT Marking: Hydrogen Peroxide, aqueous solution with not less than 20%, but not more 
than 40% Hydrogen Peroxide, UN 2014 
Hazardous Substance/RQ: Not applicable 
49 STCC Number: 4918776Aluminum tanks, drum/DOT 42D 

SPECIAL SHIPPING NOTES: IMDG: Hydrogen Peroxide, aqueous solutions with not less 
than 20%, but not more than 40% hydrogen peroxide.IA TA: Hydrogen Peroxide, aqueous 
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solutions with not less than 20%, but not more than 40% hydrogen peroxide (*).(*) Air 
regulations permit shipment of Hydrogen Peroxide (20 - 40%) in unvented containers for Air 
Cargo Only aircraft, as well as for Passenger and Cargo aircraft. HOWEVER, all FMC Hydrogen 
Peroxide containers are vented and therefore, air shipments of FMC H202 is not permitted. IA TA 
air regulations state that venting of packages containing oxidizing substances is not permitted for 
air transport. 
Protect from physical damage. Keep drums in upright position. Drums should not be stacked in 
transit. Do not store drum on wooden pallets. 

15. REGULATORY INFORMATION 

UNITED ST ATES 

SARA TITLE III (SUPERFUND AMENDMENTS AND REAUTHORIZATION 
ACT) 

SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS 
SUBSTANCES (40 CFR 355): Not listed 

SECTION 311 HAZARD CATEGORY (40 CFR 370): 
Fire Hazard 
Immediate (Acute) Health Hazard 

SECTION 312 THRESHOLD PLANNING QUANTITY (40 CFR 370): 
10000 lbs. (cone. <52%) 

SECTION 313 REPORTABLE INGREDIENTS (40 CFR 372): Not listed 

CERCLA (COMPREHENSIVE ENVIRONMENTAL RESPONSE 
COMPENSATION AND LIABILITY ACT) 

CERCLA REGULATORY (40 CFR 302.4): Unlisted (Hydrogen Peroxide 20-
40%); RQ = I 00 lbs.; Ignitability, Corrosivity 

TSCA (TOXIC SUBSTANCE CONTROL ACT) 

TSCA STATUS (40 CFR 710): Listed 

RCRA STATUS: Waste No. DOOi Waste No. D002 

CANADA 

WHMIS (WORKPLACE HAZARDOUS MATERIALS INFORMATION 
SYSTEM): Product Identification No.: 2014 
Hazard Classification: Class C (Oxidizer), Class D, Div. 2, Subdiv. B. (Toxic) Class E 
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(Corrosive)lngredient Disclosure List: Listed 

16. OTHER INFORMATION 

REVISION SUMMARY 
This MSDS replaces Revision #5, dated September 29, 2000. Changes in information are as 
follows:Section 16 (Other Information): HMIS Headings 

HMISRATJNG 
EAL TH: 

ERSONAL 
PROTECTION PPE : 

Key 
4 =Severe 
3 =Serious 
2 =Moderate 
I =Slight 
0 =Minimal 

NFPARATING 
HEALTH: 3 
FLAMMABILITY 0 
REACTIVITY: I 
SPECIAL: ox 

HMIS RA TINGS NOTES: Protection= H (Safety goggles, gloves, apron, the use of a 
supplied air or SCBA respirator is required in lieu of a vapor cartridge respirator) 

The contents and format of this MSDS are in accordance with OSHA Hazard Communication Standard 
and Canada's Workplace Hazardous Information System (WHMIS).National Fire Protection Association 
(NFPA)SPECIAL =OX (Oxidizer)Hazardous Materials Identification System (HMIS) 
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A Division of Campbell Brothers Limited 
ABN 92 009 657 489 

7-11 Burr Court 
Laverton North 

3026 
Postal Address: 

SODIUM NITRATE 

ISSUED: MARCH 6, 2000 

P.0 Box 118, Newport 
Victoria 3015 
AUSTRALIA 

Telephone: 61/3/9250-1000 

Not classified as Hazardous according to criteria of Worksaf e 
Australia 

TRADE NAME: 
OTHER NAMES : 
U.N.NO.: 
DGCLASS: 
SUB RISK: 
HAZCHEM: 
PACK.GROUP: 
POISON SCHEDULE : 
USES: 

IDENTIFICATION 

Sodium Nitrate 
Soda Niter 
1498 
5.1 
None Allocated 
l[Z] 
III 
None Allocated 
Oxidising agent; Solid rocket propellants; Fertilizer; Glass manufacture; 
Pyrotechnics; Reagent; Medicine; Refrigerant; Matches; Dynamite; 
Black powders; Manufacturing sodium salts & nitrates; Dyes; 
Pharmaceuticals; Food preservative; Anaphrodisiac; Curing meats; 
Enamel for pottery; Modifying burning properties of tobacco. 

PHYSICAL DESCRIPTION/ PROPERTIES 
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Appearance, odour: White, crystalline, deliquescent solid . 

Melting Point : 306°C 

Boiling Point: Not Available 

Specific Gravity (20°C) : 2.26 

Vapour Density (air=1): Not Available 

Vapour Pressure (20°C) : Not Available 

Flash Point (closed cup): 530°C -can explode 

Decomposes: 380°C 

Flammability Limits (%) : Not Available 

pH of 1% Soln.: 7 

% Volatile by volume : Nil 

Solubility in water (g/L) : 87 4 g/I 

Solubility : Soluble in water & glycerol. Slightly soluble in alcohol. 

Reactivity : Oxidising agent. Will react with organic materials. 

Formula : NaN03 

INGREDIENTS 

Chemical Name CAS Number Proportion 

Sodium Nitrate 7631-99-4 >99% 

HEALTH HAZARD INFORMATION 

HEAL TH EFFECTS 

No adverse health effects expected if the product is handled in accordance with this 
Safety Data Sheet & the product label where applicable. Symptoms that may arise if 
the product is mishandled are: 

ACUTE EFFECTS -

SWALLOWED: Swallowing can result in nausea, vomiting, diarrhoea, & abdominal pain. 
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EYE: Can cause eye irritation . 

SKIN: Can cause skin irritation. 

INHALED: Inhalation of dust may result in respiratory irritation. 

CHRONIC EFFECTS 

No information available for product. 

FIRST AID 

SWALLOWED: Rinse mouth with water, give plenty of water to drink. If vomiting occurs 
give more water to drink. Seek medical advice. 

EYE: Immediately irrigate with copious quantities of water for at least 15 minutes. Eyelids to 
be held open. Seek medical advice. 

SKIN: Wash contaminated skin with soap and water. Remove contaminated clothing and 
wash before re-use. If irritation persists seek medical advice. 

INHALED: Remove victim from exposure - avoid becoming a casualty. Remove 
contaminated clothing and loosen remaining clothing. Allow patient to assume most 
comfortable position and keep warm. Keep at rest until fully recovered. If breathing laboured 
and patient cyanotic (blue) ensure airways are clear and have qualified person give oxygen 
through a face mask. If breathing has stopped apply artificial respiration at once. In event of 
cardiac arrest, apply external cardiac massage. Seek medical advice. 

ADVICE TO DOCTOR 

Treat as strong oxidising agent. 

TOXICITY 

Oral LOSO (rat) : 3430 mg/kg 

PRECAUTIONS FOR USE 

EXPOSURE STANDARDS 

No value assigned for this specific material by the National Occupational Health and Safety 
Commission (Worksafe Australia). 

ENGINEERING CONTROLS 

• Use in area with adequate ventilation. 
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PERSONAL PROTECTION 

Avoid skin and eye contact and inhalation of dust. Wear overalls, chemical goggles and 
impervious gloves. Respiratory protection is required in dusty environment. Use with 
adequate ventilation. 

FLAMMABILITY PRODUCT IS NOT COMBUSTIBLE, BUT WILL SUPPORT 
COMBUSTION OF OTHER MATERIALS. 

SAFE HANDLING INFORMATION 

STORAGE AND TRANSPORT 

Store in a cool place out of direct sunlight. Store in well ventilated area away from sources 
of heat or ignition. Sore away from incompatible substances. 

SPILLS 

Increase ventilation. Wear protective equipment to prevent skin and eye contamination and 
inhalation of dust. Collect and seal in properly labelled drums for disposal. If contamination 
of sewers or waterways has occurred advise the local emergency services, 

• DISPOSAL 

Refer to State Land Waste Management Authority. 

FIRE/EXPLOSION HAZARDS 

On burning will emit toxic fumes. Fire fighters to wear self-contained breathing apparatus if 
risk of exposure to vapour or products of combustion. 

EXTINGUISHING MEDIA: Water jet, water fog, foam, dry agent {carbon dioxide, dry 
chemical powder.) 

ENVIRONMENT AL IMP ACT 

Avoid contaminating waterways. Do not discharge into drainage, sewage or water systems 
without pretreatment, and consultation with waste disposal authorities. 

OTHER INFORMATION AND REFERENCES 

PRINCIPAL REFERENCES 

• This chemical is listed on the Australian Inventory of Chemical Substances (AICS). 

http://www.deltrex.com.au/products/s213 .htrn 911112003 
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1) Material Safety Data Sheet - Sodium Nitrate, BASF Australia Ltd., Date of Issue 18 May 
1997. 

2) Material Safety Data Sheet - Sodium Nitrate, ICI Australia Operations Pty Ltd., Date of 
Issue April 1997 

CONTACT POINT 

Phone: (03) 9250 1000 
Phone: 1 800 628 724 (24hr - Emergency Contact) 

This MSDS has been prepared from current technical data and summarises at the 
date of issue our best knowledge of the health and safety information of the product, 
and in particular how to safely handle and use the product in the workplace. Each 
user should read this MSDS and consider the information in the context of how the 
product will be handled and used in the workplace. 

If clarification or further information is needed to ensure that an appropriate 
assessment can be made, the user should contact this company . 

Our responsibility for products sold is subject to our standard terms and conditions, 
a copy of which is sent to our customers and is also available upon request 

END OF MSDS NO 213 

http://www.deltrex.eom.au/products/s213 .htm 911 L2003 
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The information in this document is compiled from information maintained by the United States Department of 
Defense (DOD). Anyone using this information is solely reponsible for the accuracy and applicability of this 
information to a particular use or situation. 
Cornell University does not in any way warrant or imply the applicability, viability or use of this information to any 
person or for use in any situation . 
.,._._._._._,_,_,_._,_._._..,_._._._._., •••• •.•.• ..... .,._.,..,_.,._,_,_.,._._., ............ ._._._._ •••• •.•.•.•.•.•.0 ............. •.•.•.• • ._,_._._.,._._._._...,.,._._,_,_,., .................... •.•.•.•o.o.o.v.•.• ... -.•.•.•.•.•.o.•.o.•.•.•.•.•.•.•.•.•.o.'.o,•.•.• ... •-•-•.•.o. .... •.o.•.•.0.-.•.•.•.o.• ..... •.o.•.• ... • • ._.,,_ ...... •.•.•.'.•.'.•.•.•.•.•.•.•.•.•-"'·'·o.._. ......... •.•.•.• .... •.v.o.'.v.o.o.•.'.•.•.•.•.•.•.• ... -.•.o.o.•-• ..... o.•.•.•.•.-.«o.•.•.•.v.• ... •.•.•.• ... •.o.• ..... •,o.• ... ., .... ., •.•. v.•.o.'.• ........... ._v.•.o.•.•.•.•.•.v ... 0.• • ._.,,_._._._ • .,._,_._ 

Section 1 - Product and Company Identification 
METHANE 

•••••.-...o.o.•.u••••'.•.•o.•.• ... 0-.-...u•.•.•.o.-.-.•o.o.-.-.'.•.•.•.-.•."-'-'•'.'-'·'·'·'-'·'·'-'•'•'•'·'·•·•·•-•.•.• . ._•.•.•.•.•.•.•.o. .. ._,.._,,_,_._,_,_,,,.,._,,_._,_,_,_,_,_,_._,._,._ •.•. •.•.-.-.•.•.•.-.o.•.-.•.•.•.•.•.o.o.•.•.-.•.•.•.•.•.•.•.•.•.o.•.'.•.•.•.•.-.•.o.•.'.•.'.'.'.'.'·'•'·'•''·'._.,. .•• •.o.•.•.•.-.•.•.•.•.•.•.•.•.•.o.o.•.•.•.•.o.•.•.•.-.••.'.•.•.-.-.o.•.'.'.'.'.'.'.'·'·V•O.O.•.••.'.•.•.•.•.o.•.••.o.o.•.•.•.'.'.'.'.'.'.'.'•'•'·'·'•'•''-'•'•'•'.'.'.'.'·'·'.O.O.••.o.'....,._.,, . ._._.,,_,_,_,_,_,,•_•.o,o.•.•.•.'.'.•-•-•-•.•.-.•.o.•.o.-.o. 

Product Identification: METHANE 
Date ofMSDS: 10/01/1985 Technical Review Date: 04/07/1994 
FSC: 6810 NIIN: LIIN: OOF002684 
Submitter: F BT 
Status Code: C 
MFN: 01 
Article: N 
KitPart:N 

Manufacturer's Information 

~rer's Name: LIQUID AIR CORP 

,_.,. ~.sds.pdc.cornell.edu/msds/msdsdod/a211/m 105386.htm 9/15/2003 



METHANE 

Post Office Box: NIK 
~nufacturer's Addressl: 2121 N CALIFORNIA BL VD 
~nufacturer's Address2: WALNUT CREEK, CA 94596 

Manufacturer's Country: US 
General Information Telephone: 415-977-6500 
Emergency Telephone: 415-977-6561 
Emergency Telephone: 415-977-6561 
MSDS Preparer's Name: NIP 
Proprietary: N 
Reviewed: Y 
Published: Y 
CAGE: 18260 
Special Project Code: N 

Preparer Information 

Preparer's Name: LIQUID AIR CORP ONE CALIFORNIA PLAZA 
Preparer'sAddressl: 2121 N. CALIFORNIA BLVD 
Preparer's Address2: WALNUT CREEK, CA 94596 
Preparer's CAGE: 18260 
Assigned Individual: N 

Contractor Information 

4ntractor's Name: INDUSTRIAL SCIENTIFIC CORP 
ntractor's Addressl: 1001 OAKDALE RD 
ntractor's Address2: OAKDALE, PA 15071-1500 

Contractor's Telephone: 412-788-4353 I 800-338-3287 
Contractor's CAGE: OY4F2 

Contractor Information 

Contractor's Name: LIQUID AIR CORP ONE CALIFORNIA PLAZA 
Contractor's Addressl: 2121 N. CALIFORNIA BLVD 
Contractor's Address2: WALNUT CREEK, CA 94596 
Contractor's Telephone: 415-977-6500 
Contractor's CAGE: 18260 

Section 2 - Compositon/lnformation on Ingredients 
METHANE 
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.... •.•.-.•.•.•.•.•.•.•,•.-.-.•.•,•.•.•.-.•,•.-.-.•.-.-.•.•.•.•.-.-.•.•.•.•.•.-.•.•.•.•.•.•.• .... ._. ...... _. .•. •.•.•.•.•,•.•,•,•.•.·.• ... -.-. •. -. •• ·.•.•.-.•.-.•.-..•.•.•.·.•.-.-.•.•,•,•.•.-.·.•.•.-.-.•.•,•.•.·.-.-.•,o,•,•,•.•.••.-.-.-..-.-.•.•.•.-.••.-.•.•.•.•.•.v-.-.-.•.o,•.•.•-•.•.-.-.•.•,•-•-·-•-•.•.v.•.•,-.•.·••.•.•.•.•,•.-.•.•,•.••.•.•.• . .-.•.•.-.•.•.-.•.•.•.•.•,•.•,,•.•,•.-.•.•,•.•.•.•.•-.-.•.••.•.·.·.-.•.•,••.•.~·.•.•.•.•.•.-.-.-.•.•.-.•.•.•.·.·.-.•.-.•.•,•,•.•.•.•.-.•.••.-.•.•,•,•.•.•.•.•.•.•.•.•.•,•.-.•.•.-.·.•.•.•.o,o,-.-.-.-.•.·.·.•,o,-.•.-.•.•.-.•.•.•.•.•.•, 

Ingredient Name: :METHANE 
Ingredient CAS Number: 74-82-8 Ingredient CAS Code: M 
RTECS Number: PA1490000 RTECS Code: M 
=WT: =WT Code: 
=Volume: =Volume Code: 
>WT: >WT Code: 
>Volume: >Volume Code: 

•
T: <WT Code: 

olume: <Volume Code: 
% Low WT: % Low WT Code: 

httn·//mscfa ncfo come:ll e:dn/mscfa/msdsdod/a211/m 105386.htm 9/15/2003 



METHANE 

% High WT: % High WT Code: 

• 
Low Volume: % Low Volume Code: 

o High Volume:% High Volume Code: 
% Text: NIK 
% Enviromental Weight: 
Other REC Limits: NIK 
OSHA PEL: NIK OSHA PEL Code: M 
OSHA STEL: OSHA STEL Code: 
ACGm TLV: SIMPLE ASPHYXIANT ACGm TLV Code: M 
ACGm STEL: NIP ACGm STEL Code: 
EPA Reporting Quantity: 
DOT Reporting Quantity: 
Ozone Depleting Chemical: N 

Section 3 - Hazards Identification, Including Emergency Overview 
l\1ETHANE 
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-.•.•,•.·.·.·.·.·.·.•.•.•,•.·.·.·.-.•.•.•.•,•.•.•.-.·.•.•.•.•.•.·.·.·.·.•.·.•.•.•.•.-.-. .... •.•.v.•.•.•.•.•.•.•.•,•.•.-.•.·.•.•.·,•.•.•.•.-.•.•.•.-.-.•.•.-_•.•-•.•.•,•.•.•.•.•.·.•.-.-.•.·.•.•.•.•.'.•.•.-.•,•.•,•.•.•.• ... •.-.•.•.·.•.-.•.-.•.•,•.•.•.-.-.•.-.·.•.•.·.·.•.•.·.·.·.·.•.·.•.•.•.•.·.·.-.•.·.-.•,•.•.·.•.·.·.· ... ·.·.•.•,•.•.•.•.-.·.·.··.•.•.•.•,•.•.•.-.-.-.·.·.•.•.-.•.•.v.•.•.·.•-•.• .... ,•.•,-...·.·.·.•.·.-.•.•,•.•.·.·.•.•.•,.,.-.•.·.•.•.•.•.•.-.-.•.•.•.•.•.•.-.•.•.·.•.•.·.•,•.-.-.-.-..,-.-.-.•-•.-.-.•.-.•.-.•.•.•.•.•.-.•.•.-.-.-.•.•.•.•.•,•.•.-.-.-.-. ...... •.•.-.·.•.-.•.•.-. 

Health Hazards Acute & Chronic: CRYOGENIC BURNS, FROSTBITE. METHANE IS A SIMPLE 
ASPHYXIANT. 

Signs & Symptoms of Overexposure: 
DIZZINESS, DEEPER BREATHING, NAUSEA, UNCONSCIOUSNESS 

Medical Conditions Aggravated by Exposure: • LDSO LCSO Mixture: NIK 

Route of Entry Indicators: 
Inhalation: NO 
Skin: NO 
Ingestion: NO 

Carcenogenicity Indicators 
NTP:NO 
IARC:NO 
OSHA: NO 

Carcinogenicity Explanation: NONE 

Section 4 - First Aid Measures 
METHANE 

•.-. .. -.v.•.•.•.•,•.•.•.• ...... •.-.•.•.•.•.v.-.•.•.•.·.-.•.•.•.•.-.•.•.•."····""·-."""···-.•· ... ._ •.•. •.•.•.-.o.•,•.•.•.•.•.•-v.•.•.-.•.•.v.o.•.•.•••.•-••.•.•.•.••.•.•.•.•.•.•.•.•.'.•.••.o.-...o.o.o.••_. . .._._._._., •. ._,_,_ •.•. o.•.-.•.•.v.-.•.o.•.-.._._ •. •.••.•.•.•.•.'.•.-.•.o.".•.•.•.•.oo.•'-'-"·'·'·'•-·······•·'-'''·•·'-'·•·'-'-•"-. .. ._ ... ._ •. ._._ •• ._._._._,_._ •. •.•.•,o.o.•o.-.o.•,•.-.·.-.'-•·"-._ •.• ._.,._._.._._._,.-. .. -.-. •• •.•,•.-_. .• _._._ •.•. -.._., •. •.· ..... •.v.-o.-.•.·.o.••.-.•.•.o.••.-.•.-.-.•.-.o.•.o.-.•.-.•.v.-.o.o.-.•,-.o.••.•.•.-.•.•. 

First Aid: 
Il\1HALATION: REMOVE TO FRESH AIR, GIVE CPR/OXYGEN IF NECESSARY. SKIN: FOR FROSTBITE 
FLUSH AREA W/LUKEW ARM WATER. DON'T USE HOT WATER OBTAIN MEDICAL ATTENTION IN 
ALL CASES. 
---------·.•.".0.'.•-•,•.•.-.•.-.-.•.·-----·-·.-.................................................... _ .. ._._ ..................................... _._ ........................................................ , ............................................. _._._._, .......................................................... •.•.•.-.-. ........................... _ ............................................................................................................................................. _._._._ .............................................. ._ .............. .. • Section 5 - Fire Fighting Measures 

METHANE 
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METHANE 

•
e Fighting Procedures: 
OP THE FLOW OF METHANE, IF POSSIBLE. USE WATER SPRAY TO COOL SURROUNDING 

CONTAINERS. 
Unusual Fire or Explosion Hazard: 

Page 4 of6 

INCREASE VENTILATION TO PREVENT FLAMMABLE/EXPLISIDLE MIXTURE FORMATION. FORMS 
EXPLOSIVE/FLAMMABLE W/MOST OXIDIZERS. AUTOIGNITION TEMP: 1076F. 
Extinguishing Media: 
WATER, C02, DRY CHEMICAL 
Flash Point: Flash Point Text: -306F 

Autoignition Temperature: 
Autoignition Temperature Text: NIA 
Lower Limit(s): 5 
Upper Limit(s): 15 

...... .,.,., .... ._,.,., .............................. ._ .. ., .................... ._._._ ...... v.o.• ....... ._ .. ., .................. •.•.•.-. .... -.-.•.o.-.v.•.•.o.o. .... o.•.o,o."•-·.o,•.-.•.-.o.o."°'.,.·.·····"'''·'·'·'·'·._ ............ ._._._.,., ...... •.•.•.o.•.o,o.•.•.•.•.• ......... •.o.v.o.o. .... v.o. .... •.•.o.o.o.o.•.•.•.o.•.•.•.v.•.o.o.v.•.•.o.-.-.-.v.•.•.o.o.o.•.o.•.•.-.•.•.•.•.•.•.•.•.-.o.o.•.•.o.v.-.• ..... o.-.-.._ .. ._,,..,._•,•.o.•.•.•.•.•.o.o.o.o.o.o,.,.,._._._., •. •.•.o.•.o.o.v.o.•.• ... •.o.•.•.v.-.-.-.-.-.-.-.0.o,o.•.•.o.o.v.•.o,o.o.v.•.o.'v.o.o.v.-.o.-. 

Section 6 - Accidental Release Measures 
METHANE 

-.-.-.-.-_-..,-.-.-.-.-.-.·.-.-.-.-.·,-.•.•.•.•.-.-.-... -.•.•.•-•.-.•.•.•.-.•.•.•.•.•.-.-.v.•.-.-.·.-.·.·.•.-.-.•.•."··-.-.·.····""·"·"'"""'-.·-•.•.•.•.-.•.·.·.-.·.·.·.·.•.v.•.-.-.-.•.•.•.•.•.-.•.•.•.•.•,•,•.•.-.-.•.•.•.•.-.-.•.-.v.·.········-.········""•'·v.•.•.-.•.-.-.·.··""•"•"·'·-.····-.·-·.-.-.·.·.-.·.·.•.•·•.•.•.•.-.-.-.·.-.·.·.·.·.·.v.-.•.-.•.-.·."··-.·-·.·.-.•.•.•.-.-.-.•.•.-.·.·.·.•.•.·.•.•.•.•.-.•.•,•.•.•.•,•.-.•.•.'-"-•.•.•,•.•.•.•.•,•.•.-.•.-.•.-.•.•.-..,.,•,-.•,•,•.v.-.•.-.•.v.•.v.-.-.-.•.•.-.•.•.•.o.•.•.•,•,•.-.-.v.•.• ... •.•.o.o.•.·.-.v.•.•.•. 

Spill Release Procedures: 
EVACUATE ALL PERSONNEL FROM AFFECTED AREA. USE PROTECTIVE EQUIPMENT. IF LEAK IS IN 
USER'S EQUIPl\ffiNT, BE CERTAIN TO PURGE PlPING W/AN INERT GAS PRIOR TO ATTEMPTING 
REP AIRS. IF LEAK IS IN CONTAINER/CONT A.INER VAL VE, CONTACT LIQUID AIR CORP. LOCATION. 
v.•.•-• ... -. ...... •.v.•.•.•,•.•.•.•.o.• • ._. ....... -.-.•.•.•.•.o.•.o."'.•.-.".•.-.-.•.-.._ •.•. •."."-•·-.-.".-.•.-.•.•.•.•.•-•.•.•.•.-.-.<.•.";•.•.••.•.•.•.•.•.• • .o;v.•.•.•.• • .o;•.•.•.";• • ._•.•.•.•.•.v.•.• • .o;.o;•.•.•.•.•.-.._.._, . ._._,_._._ •. •.o,•.• • ._._._._ •. ., •.•• •.• ... • • ._._.,, . ._._,_,_,_,_,_.o; •. •.-.-.-.•.•.•.-.•.-.-.•.•.•.•.• ... -.•.•.•.•.•.•-•.•-•.•.-.-.o.•.•.•.•.-.•.••-•-•-•.•.•.-.-.-.•.•.•.•.-.•.•.•.•.•.•.•.•.•.-.•.•.•.• • ._•_•.•.•.•.•.-.-.•.o.._•.•.•.-.•.•.•.•.•.•.-.-.-.-. ...... • • ._•_•.•.•.•.•.•.-.•.• • ._._._,_ •. •.•.-.-.-.-.-.•.•.-.._._.._._,_._._._,_._._._._._,_,_,_ •. •.•.•.•.• • • Section 7 - Handling and Storage 

METHANE 
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Handling and Storage Precautions: 

Other Precautions: 

•o;•.-.•,._._._.,._._ •.•. •.-.•.-.-.-.-.-.•.•.•.o.••.o.-.-.• . ._. . ._._._._._._ •. ._,_._._._._._._._.,•.-.-.•.•.-.•.• ... •.•,•.-.•.-.-.•.-.·.-.•.•.-.-.-.-.•.•.•.•.·.-.-.•.-.•.-.-.•.•.•.•.-.•.•.•.•.•-'·'·'·._'·''-'·'-'.•,•.•.-.o.-.•.•.•.•-•.v.-.•.•.•.-_..-.•. ·.•.•.-.•.•,•.•.•.••.•,-.•,•,•.-.•.•.•.-.•.•.·.·.•.-.•.-.•.-.•.•.-.-.•.•.·.•_..-, •. •,•.-.-.•.•.•.•.•.-.-.·.•.-.-.-.•.-.•.•,•.•.•.•.•.·.•.-.•.-.•.-.•.•.o.•.-.•.•.•.·.•.•.•,-.-.•.•.-.•.•.•.•.•••·.•.o.•.•.•.•.o,•,•.•.-.•.•.•.·.•.•.•.•.•.o,•,o,-.•.• ..... ••.•.•.•,o,•,o • ._._,,., •.•• •.•.•.•.•.-.-.•.-.•.•,•.•.•--.-.·.•,o,._._._._._._._ 

Repiratory Protection: 

Section 8 - Exposure Controls & Personal Protection 
METHANE 

POSITIVE PRESSURE AIR LINE W /MASK. SCBA FOR EMERGENCY USE 
Ventilation: 
HOOD W/ENFORCED VENTILATION, LOCAL EXHAUST, MECHANICAL (GENERAL) 
Protective Gloves: 
PLASTIC/RUBBER 
Eye Protection: SAFETY GOGGLES/GLASSES 
Other Protective Equipment: SAFETY SHOES/SHOWER/EYEWASH FOUNTAIN 
Work Hygenic Practices: REMOVE/LAUNDER CONTAMINATED CLOTHJNG BEFORE REUSE. 
Supplemental Health & Safety Information: CYLINDERS SHOULD BE STORED UPRIGHT & FIRMLY 
SECURED TO PREVENT FALLING/BEING KNOCKED OVER. FULL & EMPTY CYLINDERS SHOULD BE 
SEGRAGATED. AVOID STORING NEAR IGNITION SOURCES. METHANE IS NONCORROSIVE & MAY 
BE USED W/ANY COMMON STRUCTUAL MATERIAL . 

• 

'"""'"·"'"'"·"°'""""""""""°·'""·'·'·"-""-"""'"°"'""'"°·"·'·'·"'"-'"·"·"·'"°·'·"'""""'·'-"'"·'""''·""'"''·"'·'"·""""'"''"'"'·"·'·'·'·'"·''·'·""·''·'·''·""·"-"'-""·•······"'·'"""""'""""'""'·'·""-'"""·'·'·'·"·'·'·'·'"·"""""'"·'·""""""·"""·'·'""·"""·""-'·''·''"·'·'·'·'·"""'·"·"·''"""'·"'·""·· 

Section 9 - Physical & Chemical Properties 
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l\'.IETHANE •.................................................................................................................................................................................................................................................................................................. 

CC: 
NRC/State License Number: 
Net Property Weight for Ammo: 
Boiling Point: Boiling Point Text: -258.74F 
Melting/Freezing Point: Melting/Freezing Text: -296.45F 
Decomposition Point: Decomposition Text: NIK 
Vapor Pressure: NIK Vapor Density: .041 
Percent Volatile Organic Content: 
Specific Gravity: 0.55 
Volatile Organic Content Pounds per Gallon: 
pH: NIK 
Volatile Organic Content Grams per Liter: 
Viscosity: NIP 
Evaporation Weight and Reference: NIK. 
Solubility in Water: NEGLIGIBLE 
Appearance and Odor: COLORLESS, ODORLESS GAS, LIQUID IS WATER WIITTE. 
Percent Volatiles by Volume: NIK 
Corrosion Rate: NIK 

E ity Indicator: YES 
rials to Avoid: 
IZERS 

Stability Condition to Avoid: 

Section 10 - Stability & Reactivity Data 
l\'.IETHANE 

HEAT, TEMP >130F, IGNITION SOURCES 
Hazardous Decomposition Products: 
NONE 
Hazardous Polymerization Indicator: NO 
Conditions to Avoid Polymerization: 
NIK 

Toxicological Information: 
NIP 

Section 11 - Toxicological Information 
l\'.IETHANE 

Section 12 - Ecological Information 
l\'.IETHANE 

"-"·"l'<._ ............................. ._._._ ............................. •.-.•.•,•,0. ...... •,-.•,•.-. ......... "; ... ".'<"-'"-"-'·"._._._._ ... ,._._ ......... •._._ ........................ ._._,_._._ ........................... ._•_o.o ............. 0. .. '<• .... •.•.o.o.o,o ............. o_,,._,_._._,,o, ..... , ............... ._ .. U•,•.O.-.O.".'t'•"''"'''""-0."-'·'·'·".' ... 'tO.O. .. O.O.-.•,-.-. ........................... ._,,._._._._._._ .. , ....... ,,,,,,,._,,._,._._._._ .. ,_.,.,_,_,,._ .................................................................................... U._ .................. , 

Ecological Information: 
NIP 
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CONTAINER PROPERLY LABELED, W/ANY VAL VE OUTLET PLUGS/CAPS SECURED & VAL VE 

~OTECTION CAP IN PLACE TO LIQUID AIR CORPORATION FOR PROPER DISPOSAL. FLAMMABLE 
.ASUN1971 

Transport Information: 
NIP 

Section 14- MSDS Transport Information 
METHANE 

Section 15 - Regulatory Information 
METHANE 

"1•.•.•.•.o.-.o.• ... -.0.o.•.•.o.•.o.o.o.o.o.o.•.-.o.o..,•.•.o.•,o.v.•.•.•.v.•.o.•.•.•.•.•.o;•.•.v.•.•.•,•.•.•,o.•.o.".•.•.•.•.v.•.•.•.•.•,•.•.o.•.•,•.o.•.•.•.•.o,o.v.o.._-. •• •.•.•,o.o,•.•.o.•.•.•.•.•.o.-.o.o.•.-.•.•.•.-.o.o.o.'l.•.•.•.•.•.o.._._._._,_ .. ._ •. ._ •••. v.o.•.•.-.o.o.•.•.o.o.•.•,•.•-'<•.•.•.o.o.•.•.o..o.•.v•.•.v.o.o.o.o.o.•.•.•.•.•.•.•.-.•.•.".O.•.•.•.•.•.•.•.o.o.• • ._o.o.•.•.•.•.•,•,•.•.".'·'·'·'·'·'·'·'·''·'·"'·'·"-"v.•.•.•.•,•,•,o,o.v.-.•.•.•.•.o.•.o.•."1'·'\"'·'·'·'·'·'·°''·._,_,_,_._._._, ..... ._._,_._._,_,_._,_,_,_._._._._._ ... _,_,_.,•.o.o.•.•."1•.•. 

SARA Title ill Information: 
NIP 
Federal Regulatory Information: 
NIP 
State Regulatory Information: 
NIP 

Other Information: 
NIP 

.oduct Identification: METHANE 
CAGE: 18260 
Assigned Individual: N 

Section 16 - Other Information 
METHANE 

HAZCOM Label Information 

Company Name: LIQUID AIR CORP ONE CALIFORNIA PLAZA 
Company PO Box: 
Company Street Address!: 2121 N. CALIFORNIA BL VD 
Company Street Address2: WALNUT CREEK, CA 94596 US 
Health Emergency Telephone: 415-977-6561 
Label Required Indicator: Y 
Date Label Reviewed: 04/06/1994 
Status Code: C 
Manufacturer's Label Number: N/R 
Date of Label: 04/06/1994 
Year Procured: NIK 
Organization Code: F 
Chronic Hazard Indicator: Y 
Eye Protection Indicator: YES 
Skin Protection Indicator: YES 
Respiratory Protection Indicator: YES 
Signal Word: DANGER 
Health Hazard: Severe 
Contact Hazard: Slight 
Fire Hazard: Severe 

•
ctivity Hazard: None 
•.•.o.o.•.o.o.•.•.• ..... •.•.o.o.o.•.• ..... o.o.•.o.o.o.•.••.•.•.o.o.o.".o.V.o.•.v.v.o.o.•.•.•.•.•o.•.o.•.•.•.o.o.•.o.o.".'.o.•.•.•.o.o.o.v.•.•.••.•.•.•.o.•.o.•••.•.•.•.•.••.o.o.o.•.•.•.•.•.•.o.o.•.•.•.•.•."'·._._._._,, •. •.•.o.•.•.o.•.•.•.·o.V.•.v ..... •.•.o.o.•.u.o.o.o.•.•.o.•.•.v.o.•.•.•.-...•.•.•.o.•.•.o.o.o.•.•.•.•.•.•.•.u.•.•.o.•.•.•.•.•.u.•.•.•.•.o.•.o.•.•.•.•.v.o.•.o.•.v.•.•.•.o.u•o.o.o.o.o.•.•.•.o.o.o.o.v.o.o.•.•.•.•.•.o.•.o.o.o.o.•.• ..... •.•.o.•.v.o.•.•.v.•.•.•.•.•.•.•.o.o.o.o.o.•.v.•.•.o.o.o.•.o.v.•.o.•.o.o.•.o. 

8/8/2002 7:46:31 AM 
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PROCEDURE 
Subject: ACCIDENT PREVENTION PROGRAM: REPORTING, INVESTIGATION, AND 
REVIEW 

1.0 PURPOSE AND SUMMARY 
The purpose of this procedure is to establish the requirements for incident reporting, investi
gation, and review. This procedure is an integral part of the company's overall accident preven
tion program and aids in the identification of potential causal factors and corrective actions. Key 
elements of this procedure include: 

• All occupational injuries/illnesses, vehicle accidents, and near miss incidents must 
be promptly reported and investigated. 

• All Occupational Safety and Health Administration (OSHA) recordable injuries/illnesses 
and chargeable vehicle accidents must be reviewed by an Accident Review Board. The 
Accident Review Board report is submitted to the Baton Rouge Corporate Safety 
Department, for production to and retention on behalf of the Legal Department. 

• All incidents involving a fatality, major injury/illness, or resulting in significant property 
damage will be immediately reported to: the business line Health & Safety Manager; the 
Corporate Health and Safety Department; Business Line Vice President and the Legal 
Department. 

• All investigations and associated materials obtained and/or produced, in association with 
OSHA recordable injuries/illnesses, chargeable vehicle accidents, fatalities, major 
injury/illness, or incidents resulting in significant property damage, are to be performed 
for & on behalf of the legal department and will be subject to being classified as 
Confidential Attorney-Client I Attorney Work Product. 

• All business line Health & Safety Managers are required to prepare a Monthly Loss 
Report summarizing all current month, and year-to date, chargeable vehicle accidents, 
injury/illness cases (requiring outside medical care), lost work day totals and restricted 
work day totals. This report shall then be forwarded, by the 10th day of the following 
month, to the Baton Rouge Corporate Safety Office. 

2.0 TABLE OF CONTENTS 

1.0 
2.0 
3.0 

4.0 
5.0 

Purpose and Summary 
Table of Contents 
Responsibility Matrix 
3 .1 Procedure Responsibility 
3.2 Action/Approval Responsibilities 
Definitions 
Text 
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5 .1 Incident Reporting Process 
5.2 Supervisor's Employee Injury Report 
5.3 Vehicle Accident Report 

Procedure No. 
Revision No. 
Date of Revision 
Last Review Date 
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5.4 Equipment, General Liability, Property Damage, and Loss Report 

6.0 
7.0 
8.0 

5 .5 Incident Investigation Report 
5.6 Witness Statement Form 
5. 7 Accident Review Board 
5.8 Monthly Loss Report 
Exception Provisions 
Cross References 
Attachments 

3.0 RESPONSIBILITY MA TRIX 

3.1 Procedure Responsibility 
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The Corporate Health & Safety Department is responsible for the issuance, revision, and 
maintenance of this procedure. 

3.2 Action/ Approval Responsibilities 
The Responsibility Matrix is Attachment 1 . 

4.0 DEFINITIONS 

Chargeable Vehicle Accident-Any at-fault vehicle accident meeting any one of the following 
criteria: 

• An individual other than an employee of the company is a party in the accident 

• Property owned by a person or entity other than the company is damaged 

• When company owned, leased or rented vehicles are involved and damage exceeds 
$2,500.00. 

• When an employee is driving a personal vehicle while on company business and damage 
exceeds $2,500.00. 

Company - All affiliates, indirect and wholly owned subsidiaries of Shaw Environmental & 
Infrastructure, Inc. (Shaw E & I). 

Days Away From Work - Days away from work are the number of calendar days following 
the injury or illness, excluding the date of the injury . 

Job Safety Analysis (JSA) - The JSA is an effective management technique for identifying 
hazardous conditions and unsafe acts in the workplace. A JSA is intended to analyze the individual 
steps or activities, which together create a job or specific work duty, and to detect any actual or 
potential hazards that may be present. (See HS045: Job Safety Analysis) 
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Restricted Work- Occurs when, as the result of a work-related injury or illness: 

• A physician or other licensed health care professional recommends that the employee not 
perform one or more of the routine functions of his or her job, or not work the full 
workday that he or she would otherwise have been scheduled to work 

Near Miss Incident -Any incident where no injury occurred, but where the potential for injury 
existed. 

OSHA Recordable Case - See Attachment 8 

Vehicle - Any passenger vehicle, including trucks, used upon the highway or in private facilities 
for transporting passengers and/or property. For the purpose of this procedure, off-road vehicles 
such as earthmoving equipment, forklifts, non-highway use trucks, etc., are not considered 
vehicles. (See HS800 Motor Vehicle Operation: General Requirements) 

5.0 TEXT 

5.1 Incident Reporting Process 
Employees are required to immediately report to their direct supervisor all occupational 
injuries, illnesses, accidents and near miss incidents having the potential for injury. Site 
Business Line Managers or Supervisors (supervisor directly responsible for the employee 
involved in the incident) with first-hand knowledge of an incident is required to: 

• 

• 

• 

Immediately arrange for appropriate medical attention and notify the responsible 
health and safety representative. 

As soon as practical, but not longer than one hour after gaining knowledge 
of the occurrence, notify the Shaw Notification Hotline/Helpdesk by calling 1-
866-299-3445 (Attachment 10) of any injury requiring off-site medical treatment, 
any chargeable vehicle accident or equipment incident involving property 
damage exceeding $2,500 in value (Shaw or third party). 

Inform Health Resources of all incidents requiring off-site medical attention by 
calling 1-800-350-4511. This call should be made prior to transporting the 
employee such that they can coordinate physicians services prior to arrival of the 
employee to the clinic, and provide the following information: 

• Company Name (Shaw E&I) & Business Line (e.g. DOD, Commercial) 
• Employee Name 
• Name of anticipated, treating medical facility and phone number 
• Brief description of incident. 

Health Resource's role is to interface with the treating physician, to ensure that 
appropriate care is provided to the injured employee. 
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• Complete the Authorization for Treatment, Release of Medical Information, and 
Return to Work (Attachment 9A, 9B, 9C) and the Supervisor's Employee lrifury 
Report (Attachment 2) for all cases requiring off-site medical attention. The Site 
Safety and Health Representative or responsible supervisor shall ensure that the 
forms are completed and faxed to Health Resources at (800) 853-2641 prior to 
leaving the medical facility or as soon as reasonably possible. 

• Post accident drug and alcohol testing shall occur in accordance with HSlOl Drug 
and Alcohol Testing, immediately following an incident. 

NOTE: Prior to performing non-DOT post accident testing, it is the responsibility 
of the employee's supervisor to ensure that Health Resources has verified that this 
testing is not prohibited or restricted by state or local regulations. 

• Prior to an injured employee returning to his/her job duties, a follow-up call by 
Health Resources will be made to the project site. The purpose of this call is to 
ensure work restrictions are clarified and planned work activities are consistent with 
medical recommendations . 

• The Supervisor shall initiate/complete the appropriate company documentation in 
accordance with the following incident classifications: (note: if a Site Safety and 
Health Representative is on site, he should work in concert with the supervisor) 

• OSHA Recordable Cases 
a. Supervisor's Employee Injury/Illness Report (Attachment 2) 
b. Incident Investigation Report (Attachment 5) 
c. Witness Statement Form (Attachment 6) 
d. Accident Review Board (Attachment 7) 

• First Aid Cases 
a. Supervisor's Employee Injury/Illness Report (Attachment 2) 
b. Incident Investigation Report (Attachment 5) 
c. Witness Statement Form (Attachment 6) 

• Chargeable Vehicle Accidents 
a. Vehicle Accident Report (Attachment 3) 
b. Incident Investigation Report (Attachment 5) 
c. Witness Statement (Attachment 6) 
d. Accident Review Board (Attachment 7) 
e. Driving Record Certification (Procedure HS800) 

• Non-Chargeable Vehicle Accidents 
a. Vehicle Accident Report (Attachment 3) 
b. Incident Investigation Report (Attachment 5) 
c. Witness Statement (Attachment 6) 
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c. Equipment, Property Damage and General Liability Loss Report 
(Attachment 4). 

• Near Miss 
a. Incident Investigation Report (Attachment 5) 

5.2 Supervisor's Employee Injury/Illness Report (Attachment 2) 

5.3 

5.4 

5.5 

The Supervisor's Employee Injury Report is to be completed for all incidents that result 
in an employee occupational injury or illness requiring off-site medical attention. It is 
to be initiated by the supervisor of the injured employee and forwarded to the respective 
Business Line Safety Manager for review I comments. Upon completion of review and 
comments the report should be forwarded, within 24 Hours, to the Shaw Corporate 
Claims department in Baton Rouge, via the corporate claims fax number (225.932.2636). 

Vehicle Accident Report (Attachment 3) 
The Vehicle Accident Report must be completed for any vehicle accident in which a 
company vehicle is involved. This includes company-owned or leased vehicles, rental 
vehicles, and personal vehicles being used for company business. This report is to be 
initiated by both the employee involved in the accident and his/her direct supervisor and 
forwarded to the respective Business Line Safety Manager for review I comments. Upon 
completion of review and comments the report should be forwarded to the Shaw 
Corporate Claims department in Baton Rouge (fax number 225.932.2636). 

Equipment, General Liability, Property Damage, and Loss Report (Attachment 4) 
The General Liability, Property Damage, and Loss Report is to be used for all losses or 
damage to company property in excess of$2,500.00. This form must be completed for 
all third party property, regardless of value, damaged as a result of company activities. 
The employee most familiar with the events that contributed to the loss or damage will 

complete the form, and then forward it to the project/location manager. The Corporate 
Claims Department and the respective Business Line Safety Manager must receive a 
copy of the report within one business day of the incident. 

Incident Investigation Report (Attachment 5) 
All injuries, illnesses, accidents, and near miss incidents will be investigated. Once 
arrangements for immediate medical care have been made, the employee's direct 
supervisor, with assistance from the health and safety representative and Business Line 
Health and Safety Manager, will: 

Collect the facts; 

Describe and document (include sketch, photos, etc.) how the incident occurred; 
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Collect support documentation (JSA's, AHA's, Tailgate Safety Meetings, Work 
Orders, etc.); 

List witnesses and collect written statements; 

If applicable, contact the employee's Functional Manager in an effort to gain 
relevant information 

Identify the causative factors; 

Identify potentially unsafe acts or unsafe conditions that may have contributed 
to the incident; 

Identify potential curative action; and 

List the corrective actions which are to be executed, appropriate curative action, 
the person(s) responsible for the corrective action, and the date by which action 
is to be completed. 

The investigation will be started as soon as possible following the incident and the 
relevant reports and support documentation (JSA's, AHA's, Tailgate Safety Meetings, 
Work Orders, etc.) shall be submitted to the appropriate Business Line Health and Safety 
Manager within 72 hours. In addition to the previous information, reports from external 
sources (police, insurance carriers, testing laboratories, etc.) are to be obtained as soon 
as they become available and forwarded by the Business Line Safety Manager to the 
Corporate Claims department in Baton Rouge. 

Injured Employee Statement & Witness Statement Forms (Attachment 6a & 6b) 
The Injured Employee and Witness Statement Forms allow for consistency in the 
development of the investigation process. The Injured Employee Statement must be 
completed in all cases where an employee injury results in off site medical treatment. If 
there are witnesses to the accident/incident, the Witness Statement form should be 
completed and signed by the subject witness. Both of these forms should be attached to 
the incident investigation report. It is essential that these statements are executed 
immediately following the incident to ensure an accurate account of the events. 

Accident Review Board (ARB) (Attachment 7) 
The purpose of the Accident Review Board is to collect and review the information 
gathered for each incident, report that information to the Legal Department and take 
appropriate curative action. In all cases, the purpose of the entire investigative process, 
inclusive of conducting an ARB, is to identify curative actions as it relates to the incident 
I injury. Accordingly, a diligent and concerted effort to accomplish these tasks must be 
established at the onset of all of the subject incidents . 

In order to assist the Legal Department in evaluating the risk to, or liability of, the 
company, associated with OSHA recordable injuries, chargeable vehicle accidents, 
fatalities or incidents resulting in significant property damage, the responsible Project 
I Location Manager is required to coordinate with all parties and set up the ARB such 
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that it occurs within 10 days of the accident. The respective Business Line Health and 
Safety Manager, whose project/location experiences accident is then required to conduct 
the subject ARB. 

The Accident Review Board shall be composed of the project/location manager, the 
employee's direct supervisor (at time ofincident), a health and safety representative, and 
the employee( s) involved in the incident. 

Additionally, there may be cases that involve an employee that has been assigned to a 
project and the Functional Manager of that employee may not have direct knowledge of 
an incident. In cases such as these, the Functional Manager shall be notified of the 
incident and requested to participate in the ARB. Also, as determined by the Business 
Line Health and Safety Manager, a representative of other internal sources of expertise 
should be involved where applicable. 

All investigations and associated materials obtained and/or produced, in association with 
injuries/illnesses resulting in OSHA recordable classification, chargeable vehicle 
accidents, fatalities or incidents resulting in significant property damage, are to be 
performed for and on behalf of the legal department and will be subject to being 
classified as Confidential Attorney-Client I Attorney Work Product. If the ARB is 
initiated under a Confidential Attorney-Client I Attorney Work Product status, all 
documents and other work product arising out of, or associated with, the investigation 
process, including the ARB, shall be prepared in anticipation of litigation. The Accident 
Review Board report, and associated documents, is submitted to the Corporate Safety 
Department, for production to and retention on behalf of the Legal Department. 

The ARB report, and all associated documents, shall be completed as soon as 
practicable, but not more than 5 business days following the ARB meeting, and 
forwarded by the Business Line Safety Manager to the Corporate Safety Department, via 
the Corporate Claims fax number. The original documents shall then be mailed to the 
Corporate Safety Department. These documents shall then be filed in a lockable cabinet, 
separate from files not meeting the subject criteria, by the Corporate Safety Department, 
for production to and retention on behalf of the Legal Department. In the event that 
copies of these files are maintained by Business Line Safety Managers and I or the 
respective location in which the injury occurred, the same filing criteria shall be 
followed. The criteria shall be that these documents are filed in lockable cabinets, 
separate from files not meeting the subject Attorney-Client I Attorney Work Product 
criteria. 

It is generally not acceptable to discipline an employee for having an accident. 
However, if in the opinion of the Accident Review Board, it is determined that the 
accident resulted from an intentional unsafe act or intentional violation of company 
procedure on the employee's part, the employee may be subject to disciplinary action in 
accordance with the company's progressive disciplinary action system (see Human 
Resources Procedure HR207). 
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Each business line Health and Safety Manager is responsible to submit a Monthly Loss 
Report summarizing incidents that took place within their business line during the 
previous month. The business line Health and Safety Manager is responsible for 
submitting a consolidated package for the entire business line to the corporate health and 
safety office for receipt no later than the 10th working day of the following month. 

6.0 EXCEPTION PROVISIONS 
Variances and exceptions may be requested pursuant to the provisions of Procedure HSO 13, 
Health and Safety Procedure Variances. 

7.0 CROSS REFERENCES 
HR207 Disciplinary Action 

8.0 

HSO 13 Health and Safety Procedure Variances 
HSlOl Drug and Alcohol Testing 
HS800 Motor Vehicle Operations - General Requirements 
HS810 Commercial Motor Vehicles 

ATTACHMENTS 
1. Responsibility Matrix 
2. Supervisor's Employee Injury/Illness Report 
3. Vehicle Accident Report 
4. Equipment, Property Damage and General Liability Loss Report 
5. Incident Investigation Report 
6. a. Injured Employee Statement 

b. Witness Statement 
7. Accident Review Board Report 
8. Injury/Illness Classification Guidelines 
9. Medical Forms 

a. Authorization for Treatment of Occupational Injury/Illness 
b. Authorization for Release of Medical Information 
c. Return to Work Examination Form. 

10. Help Desk I Hotline Notification Guidelines 
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ACCIDENT PREVENTION PROGRAM: REPORTING, INVESTIGATION, AND REVIEW 
RESPONSIBILITY MA TRIX 

Responsible Party 

Business Line Corporate 
Project/ Site Health Health and Health & 

Procedure Location and Safety Safety Safety 
Action Section Employee Supervisor Manager Rep. I Officer Manager Manager 

Issue, Revise, and 3.1 x 
Maintain Procedure 

Report All Incidents to 5.1 x 
Supervisor 

Notify Health and Safety 5.1 x 
Representative 

Arrange Medical Care 5.1 x x 
Notify Health Resources 5.1 x x 
or Gates McDonald of 
Incident 

Initiate/Complete 5.1 x x 
Company Forms 

Complete Investigation 5.5 x x x x 
of incident 

Complete Equipment, 5.4 x 
Property Damage and 
General Liability Loss 
Report Incident 

Coordinate and Set up 5.7 x 
Accident Review Board 

Conduct Accident 5.7 x 
Review Board 

Participate in Accident 5.7 x x x x x 
Review Board 

Complete Monthly Loss 5.8 x 
Report 

• 
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Attachment 2 
REPORT ALL WORKER'S COMPENSATION INJURIES TO SHAW CLAIMS DEPARTMENT 
FAX REPORT WITHIN 24 HOURS OF INCIDENT TO 225·932·2636. 
Phone all injuries/ illnesses to Shaw Notification Hotline/Helpdesk 
1-866-299-3445 

Supervisor's Employee Injury/Illness Report Form 

EMPLOYEE INFORMATION 

Number: laim Number: 

Home Phone Number: 
Home Address: 

Male Female Date of Birth: Hire Date: 

e endents Under 18: Marital Status: 

Curren ti 

Hours/Da s Worked Per Week: Hours Worked Per Da : 

N/A 

Ever ln'ured on the Job: u ervisor Name & Phone: 

EMPLOYER INFORMATION 
Employer Name: The Shaw Group, Inc. 

Work Location: 

Contact Name: John Mollere n-elephone Number: 
Emplover SIC: Employer Location Code: 
Emolover FED ID: Emolover Code: 

Nature of Business: 

Polic Number: 

ACCIDENT INFORMATION 
Date and Time of ln'u 

Did the Accident Occur at the Work Location: If no, where did the accident occur? 
Accident Address: 

Nature of Accident: 

Give a Full Description of the Accident: (Be as Factually Complete As Possible) 

Are Other WC Claims Involved? No Date and Time Reported to Employer: 
Person Reported To: 
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Business Line Code: 

Em lo ee ID No.: 

Education No. of Years: 

N/A 

(800)747-3322, Ext.572 

N/A 

N/A 



Were There Any Witnesses? 

If Yes, List Names and How to Contact Them: 

Which Part of the Body Was Injured? (e.g. Head, Neck, Arm Leg) 

What Was the Nature of Injury? (e.g. Fracture, Sprain, Laceration) 

Part of Body Location: (e.g. Left, Right, Upper, Lower) 

Injury Description: 

Source of Injury: 

Procedure No. 
Revision No. 
Date of Revision 
Last Review Date 
Page 

WITNESS INFORMATION 

INJURY INFORMATION 

l1s Employee Hospitalized? 
Lost Time: If Yes, What was First Full Da Out: 

Date Last Da Worked: Date Disabili Be an: 

Date Returned to Work: Estimated Return Date: 

MEDICAL INFORMATION 
ER Treated & Released: 

Hospital - Name, Address, Phone Number: 

N/A 

N/A 
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Ph ./Clinic: 

Yes No 

•~~~~~~~~~~~-

ADDITIONAL COMMENTS & INFORMATION 

REPORT PREPARED BY 

Name: itle: 

Phone: 
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This report is to be initiated by the employee involved in the accident or his/her direct supervisor. Please answer all questions completely. This report 
must be forwarded to the appropriate health and safety representative within 24 HOURS of the accident. Attach police report. 

ACCIDENT DATE ____________ _ TIME __________ D A.M. or D P.M. 
LOCATION OF ACCIDENT (CITY, STATE) __________________________ _ 

DESCRIPTION OF ACCIDENT 

WITNESS PHONE NO. 
ADDRESS CITY STATE ZIP 

POLICE OFFICER'S NAME AND BADGE # DEPARTMENT 

DRIVER DRIVERS LICENSE NO. STATE 
ADDRESS CITY STATE ZIP 
WORK PHONE NO. _L_) S.S.NO. PROJECT NAME/NO. 

VEHICLE NO.---- YEAR MAKE _____ MODEL _____ LICENSE PLATE NO.-----

STATE VEHICLE OWNER: D COMPANY D LEASED/RENTED D PRIVATE VEHICLE 

VEHICLE TYPE: D COMMERCIAL MOTOR VEHICLE D NON-COMMERCIAL 
IF NOT COMPANY-OWNED: OWNER ________________ PHONE NO_(_), ______ _ 
ADDRESS __________ CITY ___________ STATE ____ ZIP ______ _ 

VEHICLEDAMAGE----------------------------------
NO. OF VEHICLES TOWED FROM SCENE---- NUMBER OF INJURIES ___ NUMBER OF FATALITIES----

WERE HAZARDOUS MATERIALS RELEASED? D NO D YES IF YES, DESCRIBE MATERIALS----------

DRIVER _______________ DRIVERS LICENSE NO.-------- STATE _____ _ 
ADDRESS ___________ CITY ___________ STATE ____ ZIP ______ _ 

PHONE NO. _L_)_______ S.S. NO.--------
OWNER'S NAME (D CHECK IF SAME AS DRIVER) _______________________ _ 

~ ADDRESS __________ CITY ___________ STATE ____ ZIP ______ _ 

~ INSURANCE COMPANY ___________________ POLICY NO.----------
~ AGENTS NAME PHONE NO._(_) _______ _ 
0: ADDRESS ___________ CITY ___________ STATE ____ ZIP _____ _ 
w 
:::C VEHICLE YEAR ____ MAKE----- MODEL----- PLATE NO. STATE ____ _ t-
o VEHICLE LO. NO.-----------------------------------

VEHICLE DAMAGE----------------------------------
PASSENGERS: D NO D YES INJURIES: D NO D YES (If Yes, list names and telephone numbers below) 

• 
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WEATHER: D Clear D Cloudy D Fog 
PAVEMENT: D Asphalt D Steel D Concrete 

D Brick/Stone Other 
CONDITION: D Dry DWet D Icy 
TRAFFIC CONTROL: D Traffic Light D Stop Sign D Railroad 
ROADWAY: Number of Lanes Each Direction: 

Draw and name roadways 
showing each vehicle, 
direction of travel. and llQj/j 
of impact. Indicate travel 
before the accident with a 
solid line, and post-acciden 
movement with a broken 

svMsBr§·: 
Your Vehicle 

Other Vehicle(s) 

Pedestrian 

Stop Sign • Railroad 

ADDITIONAL 
INFORMATION: 

EMPLOYEE 

SUPERVISOR 

CD 
~® 

t 
0 
6 

+ 

(Print) 

(Print) 

D Rain D Sleet DSnow 

DWood D Gravel/Dirt 

D Pot Holes Other 

D No Intersection D No Control 

D Residential D Divided Highway 

(Signature) 

(Signature) 

HEAL TH & SAFETY REP.----------
(Print) (Signature) 

Other 
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Page 2 of 2 

D Undivided Highway 

(Date) 

(Date) 

(Date) 

ATTACH POLICE REPORT TO VEHICLE ACCIDENT REPORT 

• 
REPORT MUST BE FAXED TO: 

CORPORA TE CLAIMS DEPARTMENT (FAX: 225-932-2636) 
WITHIN 24 HOURS, OR NOT LATER THAN NEXT BUSINESS DAY . 

REPORT ALL CHARGEABLE VEHICLE ACCIDENTS TO SHAW NOTIFICATION HOTLINE/HELPDESK 
(PHONE: 1-866-299-3445) 
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EQUIPMENT, PROPERTY DAMAGE AND GENERAL LIABILITY LOSS REPORT 

This report is to be completed for all losses or damage to company property in excess of $2,500.00 and all third party damage, regardless of value, 
resulting from company activities. 

PROJECT/LOCATION---------------- PROJECT NO. __ _ DATE ________ _ 

ADDRESS-----------------------------------------
HOWDIDDAMAGEORLOSSOCCUR: ------------------------------

DESCRIPTION AND VALUE($) OF DAMAGED/LOST/STOLEN PROPERTY: -------------------

LOCATION OF DAMAGED/LOST/STOLEN PROPERTY (Before Loss): ----------------------

DATE AND TIME OF DAMAGE, LOSS, OR THEFT: Date: ------- Time: -------a.m./p.m. 

OWNER OF DAMAGED/LOST/STOLEN PROPERTY: 
Name______________________ Phone No._._ _ _,_ ___________ _ 
Address_________________________ City _____________ _ 
Employer and Address ______________________________________ _ 

~~JURED PARTIES (Also complete a Supervisor's Employee Injury Report if a Company Employee): 
~ame Phone No._,_ _ _,_ ___________ _ 

Address City _____________ _ 
Employer and Address ______________________________________ _ 

Description of Injury---------------------------------------

WITNESSES: 
1. Name_____________________ HomePhone,_ _ _._ __________ _ 

Home Address---------------------- City _____________ _ 
Employer and Address ____________________________________ _ 

2. Name ____________________ _ Home Phone,__ _ _,_ __________ _ 
Home Address _____________________ _ City ____________ _ 
Employer and Address ____________________________________ _ 

WERE PICTURES TAKEN? 
WERE POLICE NOTIFIED? 

COMPLETED BY: 
(Print) 

PROJECT/LOCATION MANAGER:: 

• 

DYES D NO 

DYES D NO DEPT.----------

(Signature) 

(Print) (Signature) 

REPORT MUST BE FAXED TO: 
CORPORATE CLAIMS DEPARTMENT (FAX: 225-932-2636) 

WITHIN 24 HOURS, OR NOT LATER THAN NEXT BUSINESS DAY 

REPORT NO. ______ _ 

(Date) 

(Date) 
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* Must Be Completed Within 72 HOURS & Relevant Support Documentation Must Be 
Attached I Submitted* 

Investigation Date--------- Date of Incident ________ _ 

Employee Name-------------------------------------~ 

SupeNisorName-------------------------------------~ 

Project Number/Name _______ -'-------------------------------
Location of Incident _____________________________________ _ 

Incident Classification 
.l!:!i!!!Y D First Aid 

D OSHA Recordable 
D Lost Workday 
D Restricted Workday 

Vehicle D Chargeable D DOT Vehicle 
D Non-chargeable D DOT Reportable 

Near Miss D General Liabilitv D 

Description (Provide facts, describe how incident occurred, provide diagram [on back] or photos) 

• Analysis (What unsafe acts or conditions contributed to the incident?) 

Corrective Action(s) (List corrective action items, responsible person, scheduled completion date) 

· Witness Names (Complete Attachment 6 - Employee Witness Statement) 

.nvestigated By 
Print Name Signature Date 

Project/Location Mgr. 
Print Name Signature Date 
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This form should be completed by the injured employee involved in the incident. Describe only the 
facts for which you have personal knowledge. If you have no knowledge of a particular question, 
write "no knowledge". 

Company ---------------------------------------
Exact Location of Incident/Accident ------------------------------
Name of Injured Employee 

Time Date of Incident/Accident am pm 
Date of this Statement Time am pm 
Time your shift begins? _T_im_e ____ a_m _ _,_pm_ Time your shift ends?_T_im_e ____ a_m _ _._p_m_ 
Name of Known Witnesses: 

Name 
-----------------------------------~ 

Name 
-----------------------------------~ 

Name 
-----------------------------------~ 

Name 
-----------------------------------~ 

Your Immediate Supervisors Name 

If not employed by Shaw E&I, enter name of company and phone number -----------------
Have you had a prior injury similar to this injury? --------------------------

Was it while you were at work? ---------------------------
What date did the prior injury occur? 

Stating Only Factual Information, Describe in Detail What Happened and Include Any Applicable 
Events Leading to the Incident/Accident. 

I certify that, to the best of my knowledge, all of the above information is complete, accurate and 
factual. I acknowledge that the intentional falsification or altering of facts or making misleading 
statements may be grounds for disciplinary action . 

Signature/Date Print Name 
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This form should be completed by every employee working in the crew of the injured employee and 
by every other employee with knowledge of events or circumstances involved in the incident. 
This information is being solicited from you so that the company can accurately assess the reported 
incident to avoid similar occurrences in the future. Describe only the facts for which you have 
personal knowledge. If you have no knowledge of the incident, write "no knowledge". 

Company 

Exact Location of Incident/Accident 
-----------------------~ Name of Injured Employee ___________________________ _ 

Date of Incident/Accident 

Date of this Statement 

Time your shift begins? Time am 
-------~ 

Witness Information: 

Name 

Home Phone No. 

Home Address 

County ___________ Zip 

Time 

Time 

pm Ends ---

am pm 

am pm 

am pm 

Witness' Supervisor Name 
-----------------~--~-------

1 f not employed by Shaw E&I, enter name of company 
Company Phone Number 

Did You See the Incident/Accident? 
-----------------------~ 

How Far From You (approx., in feet) Did the Incident/Accident Occur? 
--~----------

St at in g Only Factual Information, Describe in Detail What Happened and Include Any Applicable 
Events Leading to the Incident/Accident. 

I certify that, to the best of my knowledge, all of the above information is complete, accurate and 
factual. I acknowledge that the intentional falsification or altering of facts or making misleading 
statements may be grounds for disciplinary action . 

Witness Signature/Date Print Name 
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THE FOLLOWING INFORMATION MUST BE PROVIDED BY THE REVIEW BOARD FOR THIS INCIDENT (PRINT): 

SUPERVISOR: PROJECT/LOCATION MGR.: 

POTENTIAL CAUSE OF ACCIDENT: 

ACTION BY BOARD*: 

*ALL ACTIONS BY THE ACCIDENT REVIEW BOARD ARE SUBJECT TO FINAL REVIEW BY THE HUMAN RESOURCES AND LEGAL DEPARTMENTS. 

ACCEPTED: 

(Emolovee Signature) (Suoervisor Signature) 
APPROVED: REJECTED FOR: 

(Project/Location Manager) 

APPROVED: REJECTED FOR: 

(Business Line Health and Safety Manager or Designee) 

APPROVED: REJECTED FOR: 

(Business Line Vice President) 
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First Aid Treatment- If the incident requires only the following types of treatment, consider it first 
aid. Do Not record the case if it involves only: 

• Using non-prescription medications at non-prescription strength 
• Administering tetanus immunizations 
• Cleaning, flushing, or soaking wounds on the skin surface 
• Using wound coverings such as bandages, Band-AidsTM, gauze pads, etc., or using 

SteriStripsTM or butterfly bandages 
• Using hot or cold therapy 
• Using any totally non-rigid means of support, such as elastic bandages, wraps, non-rigid 

back belts, etc. 
• Using temporary immobilization devices while transporting an accident victim (slings, neck 

collars, or back boards) 
• Drilling a fingernail or toenail to relieve pressure, or draining fluids from blisters 
• Using eye patches 
• Using simple irrigation or a cotton swab to remove foreign bodies not embedded in or 

adhered to the eye 
• Using irrigation, tweezers, cotton swab or other simple means to remove splinters or foreign 

material from areas other than the eye 
• Using finger guards 
• Using massages 
• Drinking fluids to relieve heat stress 

Medical Treatment - Includes managing and caring for a patient for the purpose of combating disease 
or disorder. The following are not considered medical treatments and are not recordable: 

• Visits to a doctor or Licensed Health Care Professional (LHCP) solely for the purpose of 
observation or counseling 

• Diagnostic procedures, including administering prescription medications that are used solely for 
diagnostic purposes 

• Any procedure that can be labeled first aid (see above descriptions) 

OSHA Recordable Injuries and Illnesses 

Work related injuries and illnesses that result in the following should be recorded on the OSHA 
300 Log: 

• Death 
• Loss of consciousness 
• Days away from work 
• Restricted work activity or job transfer 
• Medical treatment beyond first aid. 
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You must also record any work related injury or illness that involves cancer, chronic irreversible 
disease, a fractured or cracked bone, or a punctured eardrum. 

Additional Recordable Criteria 

You must also record the following conditions when they are work related: 

• Any needle stick injury or cut from a sharp object that is contaminated with another person's 
blood or other potentially infectious material 

• Any case requiring an employee to be medically removed from a site under the requirements 
of an OSHA health standard 

• Any Standard Threshold Shift (STS) in hearing (i.e., cases involving an average hearing loss 
of 1 OdB or more in either ear) 

• Tuberculosis infection as evidenced by a positive skin test or diagnosis by a physician or 
other licensed health care professional after exposure to a known case of active tuberculosis . 
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AUTHORIZATION FOR TREATMENT OF OCCUPATIONAL INJURY/ILLNESS 

Employee Name: ---------------------..,.......,---==------=.,.,...-----==------
Social Security#:------------------- Injury: 0 Illness: 0 
Job Title:-~--------------------- Incident Date:----------
ProjecULocation -------------------- Location of AccidenUExposure: 
Telephone#: -...,-------------------
H&S Representative: -------------------
Body Part(s) Injured:--=-~----.,...----------------------------
Describe in detail how incident occurred: -----------------------------

TO TREATING PHYSICIAN: 
In the case of occupational injury/illness, please examine the employee and render necessary conservative treatment directly 
related to the occupational injury/illness. 

Light Duty Work: 
It is the policy of our company to provide work assignments, whenever possible, for employees with physical activity restrictions 
resulting from an occupational injury/illness. If the employee will be subject to a restriction, please contact Health Resources 
before releasing the employee, so that a light duty assignment may be arranged . 

• 

Medically Unfit to Return to Work: 
It is the policy of our company to assist employees unable to return to work, due to an injury/illness, in obtaining needed 
medical care and other available benefits. Medical findings are also used to help evaluate unsafe conditions that may have 
led to the incident. Please help us assist our employees by contacting Health Resources with your findings as soon as 
possible, preferably before the employee leaves your office, but not later than the close of business on the day of initial 
treatment. 

Health Resources: Telephone: 1-800-350-4511 Fax: (800) 853-2641 

Please Send Reports To Health Resources AND The Shaw Group, Inc. Corporate Claims Department 
Both of the Following: 600 West Cummings Park, Suite 3400 4171 Essen Lane 

Woburn, Massachusetts 01801 Baton Rouge, LA 70809 

Please Send Bills To: The Shaw Group, Inc. Corporate Claims Department 
4171 Essen Lane 
Baton Rouge, LA 70809 

DOCTOR, Please provide: 
Medical Diagnosis:=-------------------------------------
Treatment Provided:------------------------------------

Recommended Work Limitation/Restriction: ----=---------------=---...,,---==-------
Return Visit Needed: No 0 Yes 0 Date if Yes----------..,-- First Aid Only 0 
Physician Name: -------------- Physician Telephone: --.,......-----------
Physician Signature:----------------------- Date:-----------

• 
YOU MUST CALL HEALTH RESOURCES FOR ALL OCCUPATIONAL INJURIES/ILLNESSES 

REQUIRING OUTSIDE MEDICAL TREATMENT: 1-800-350-4511 . 

FAX COMPLETED FORM TO HEAL TH RESOURCES (800) 853-2641. 

Send Bills to Shaw Corporate Claims Department 



ATTACHMENT 9B 
MEDICAL FORMS 

Procedure No. 
Revision No. 
Date of Revision 
Last Review Date 
Page 

HS020 
5 

07/16/03 
07/16/03 
22 of24 

AUTHORIZATION FOR RELEASE OF PROTECTED MEDICAL INFORMATION 

Printed Name: ____________________ Date ofBirth: __________ _ 

Address: _________________________________ _ 

Social Security #: __________________ Home Telephone: _________ _ 

Authority to Release Protected Health Information 

I hereby authorize the release of medical information, identified in this authorization form, and provide such information to: 

HEAL TH RESOURCES 
600 West Cummings Park, Suite 3400 
Woburn, Massachusetts 01801 
Phone: (800) 350-4511 
Fax: (800) 853-2641 

AND 
The Shaw Group Inc. 
4171 Essen Lane 
Baton Rouge, Louisiana 70809 
Phone: 225-932-2500 
Fax: 225-932-2636 

The Information To Be Released includes the following: 

Purpose of the Requested Disclosure of Protected Health Information 

I am authorizing the release of my Protected Health Information. 
Drug and/or Alcohol Abuse, and/or Psychiatric, and/or HIV/AIDS Records Release 

I understand if my medical or billing record contains information in reference to, psychiatric care, sexually transmitted disease, hepatitis B or C 

testing, previous drug and/or alcohol abuse and/or other sensitive information, I agree to its release. Check One: D Yes D No 

I understand if my medical or billing record contains information in reference to HIV/AIDS (Human Immunodeficiency Virus/Acquired 

Immunodeficiency Syndrome) testing and/or treatment I agree to its release. Check One: D yes D N 0 

Right to Revoke Authorization 
Except to the extent that action has already been taken in reliance on this authorization, the authorization may be revoked at any time by submitting a 
written notice to The Comorate Claims Dept. at The Shaw Group Inc., 4171 Essen Lane. Baton Rouge. Louisiana 
70809. Unless revoked, this authorization will expire at which time completion of treatment for the injury or illness has been accomplished. 

Re-disclosure 
I understand the information disclosed by this authorization may be subject to re-disclosure by the recipient and no longer be protected by 
the Health Insurance Portability and Accountability Act of 1996. 

Signature of Patient or Personal Representative Who May Request Disclosure 
I understand that I do not have to sign this authorization. However, if health care services are being provided to me for the purpose of providing 
information to a third-party (e.g. fitness-for-work test), I understand that services may be denied ifl do not authorize the release of information 
related to such health care services to the third-party. I can inspect or copy the protected health information to be used or disclosed. I hereby 
release and discharge The Shaw Group Inc of any liability and the undersigned will hold The Shaw Group Inc harmless for 
complying with this Authorization • 

• Signature: __________________ Date:---------------

Description of relationship if not patient:---------------------



ATTACHMENT 9C 
MEDICAL FORMS 

Procedure No. 
Revision No. 
Date of Revision 
Last Review Date 
Page 

RETURN-TO-WORK EXAMINATION FORM 

HS020 
5 

07/16/03 
07/16/03 
23 of24 

Exam Date: ___ / __ , __ 
Employee Name: ---------------

Birth Date: ---'--'-- Social Security#: __ _ 

Job Title: 

Examining Provider: 

DIAGNOSIS: 

TREATMENT PLAN: 

MEDICATIONS: 

Sex: D Male D Female 

Please complete this form and fax to Health Resources at (800) 853-2641. Please 
contact Health Resources at (800) 350-4511 to report status of employee post
treatment. 

411tPHYSICALTHERAPY: ________________________ _ 

OTHER: 

Cl May return to full duty work effective __ / __ /_ 

Cl May return to limited duty from __ / __ / __ to __ ! __ !_ 

Cl Unable to return to work from __ / __ / __ to __ / __ /_ 

WORK LIMITATIONS: 

D Restricted lifting/pushing/pulling: maximum weight in lbs: (company limits all lifting to s 60 lbs). 

D Work only with right/left hand. D Restricted repetitive motion right/left hand. 

D Sitting job only. 

D Other: 

FOLLOW-UP PLAN: 

.omments: 

D Restricted operation of moving equipment. 

D Release from care. 

D Schedule for follow-up appointment on __ / __ / __ . 
Time AM/PM 

D Referral to---------
Appointment date __ / __ /__ Time _____ AM/PM 

Examiner's Name (print) Examiner's Signature Date 
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Any incident, as defined in the bulleted items below, requires corporate notification as soon as practical but 
not longer than one hour after occurrence, via the Health and Safety Help Desk I Hotline. This requirement 
is a corporate wide directive and applies to all Shaw Group companies, not just Shaw E&I. As such, the 
responsibility for whom makes this notification has purposefully not been defined. This is due to the various 
types of projects in which The Shaw Group performs activities. Some projects may only consist of three 
technicians at a site; others may involve multiple levels of site management and consist of200+ employees. 
Therefore, the intent is for the supervisory/management person to communicate the notification requirements to 
his/her employees and make the appropriate determination as to how the notification takes place. 

Immediate Corporate Notification via Help Desk: 1-866-299-3445 

• 
• 
• 
• 

e: 
• 
• 
• 

Illness and/or injury (doctors cases and above); 
Property damage (dollar amount greater than $2,500); 
Automobile accidents (All); 
Criminal activity (i.e. bomb threat, theft); 
Natural disaster (i.e. earthquakes, flood, storm damage, hurricanes); 
Explosion and/or fires (that results in property damage greater then $2,500 or result in injury); 
Environmental spills/releases (incidents that requires regulatory notification or have an offsite impact); 
Regulatory visit (i.e. OSHA, EPA, DEQ, MSHA, etc.); 
Fatalities 

Note: 

• 

• Help Desk I Hotline notification is in addition to the requirement to inform Health Resources of all 
incidents requiring off-site medical attention by calling 1-800-350-451 J. This call should be made 
prior to transporting the employee such that they can coordinate physicians' services prior to arrival 
of the employee to the medical facility. 

• As stated above, the notification requirements are a corporate directive and apply to the entire Shaw 
Group .. Accordingly, Shaw E&I managers/supervisors should use sound judgment as it pertains to 
the two bulleted items that have been highlighted above. Although they may not be desired events, 
some Environmental spills/releases that occur may not be an uncommon situation at a particular site. 
In addition, there may be projects in which the EPA or some other regulatory agency visits on some 
normal frequency. Events such as these, which would typically be unusual at a construction or 
fabrication site, are not so unusual to some of our environmental projects. As such, a notification to 
the helpdesk would not be required . 
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FINAL 

SAMPLING AND ANALYSIS PLAN 
(Field Sampling Plan/Quality Assurance Project Plan) 
In Situ Sequential Anaerobic-Aerobic Bioremediat1on Treatability Study 
Remedial Unit CS, Building 134 
Hunters Point Shipyard 
San Francisco, California 

Environmental Remedial Action 
Contract Number N68711-0l-D-6011 
Contract Task Order 0004 

Document Control Number NAY004-008-H 
Revision 0 

June 4, 2004 

Submitted to: 

U.S. Department of the Navy 
Southwest Division 
Naval Facilities Engineering Command 
Environmental Division 
1220 Pacific Highway 
San Diego, California 92132-5190 

Submitted by: 

Shaw Environmental, Inc. 
4005 Port Chicago Highway 
Concord, California 94520-1120 
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Revision 0 
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Approved hy: N.J.ktv;r; 5;=....?.Ad 
William Schaal, RG, CA No. 5791 
Shaw Project Manager 

Approved by: ~U<A. {f ki/l--"'i. 
Suman Sharma 
Shaw Pr~ject Chemist 

Approved by:~: .. ~-~ _...,NarSAflcog 
U.S. Navy Quality Assurance Officer 
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1.0 Introduction 

Shaw Environmental, Inc. has prepared this Sampling and Analysis Plan (SAP) in support of 
conducting an in situ bioremediation (ISB) treatability study at Installation Restoration Program 
(IRP) Site 25 at Hunters Point Shipyard, San Francisco California. This SAP is a combination of 
a Field Sampling Plan and a Quality Assurance Project Plan (QAPP). It provides complete 
guidance of all field and analysis activities to be performed for the project. The work will be 
conducted under the Work Plan. The Shaw team is shown in Figure 1, "Project Organization 
Chart." 

The goal of the treatability study is to evaluate the effectiveness of in situ bioremediation of 
dissolved organic compounds. The selected remediation technology is a two-step 
anaerobic-aerobic process. Data collected from this treatability study will be used to provide 
information for full-scale remediation. 

The treatability study will be performed to evaluate sequential anaerobic-aerobic bioremediation 
of organic contaminants in the groundwater at Remedial Unit (RU)-C5. The application of 
sequential anaerobic-aerobic in situ bioremediation has been successfully applied at sites 
contaminated with chloroethenes (Truex et. al., 2002). In one example, TCE was rapidly 
reduced to VC. However, VC degradation rates were substantially slower which resulted in the 
accumulation of VC. The application of aerobic bioremediation processes resulted in the 
degradation of the accumulated residual VC. The successful implementation of this technology 
demonstrates that aquifer conditions can be manipulated to create an aerobic environment in 
areas that were predominantly anaerobic. 

1.1 Anaerobic In Situ Bioremediation 
Chloroethenes and chloroethanes have been shown to be biodegradable under specific reduced 
and oxidized conditions. Biological degradation of chloroethenes by indigenous microbes can be 
enhanced by providing appropriate supplemental food nutrients in the form of fermentable 
substrates. Application of anaerobic in situ biotreatment is accomplished by distributing a 
fermentable substrate (e.g., lactate) throughout a contaminated portion of the aquifer to stimulate 
anaerobic biological dechlorination activity. Fermentable substrates are most often introduced 
into the subsurface by mixing them with water and injecting or percolating them into the 
subsurface. At Hunters Point treatability study area, groundwater from the treatability study area 
will be removed from the subsurface, amended with a fermentable substrate, and re-introduced 
into the subsurface. 

Anaerobic bioremediation technology takes advantage of reductive dechlorination by microbes 
that couples dechlorination to internal energy production and cell growth. This metabolic 
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function, termed chlororespiration, allows microbes to thrive in the presence of chloroethene 
concentrations up to 150 milligrams per liter (mg/L) (Ballapragada, et al., 1997; Maymo-Gatell, 
et al., 1997; Ballapragada, et al., 1995; Sharma and McCarty, 1996; Scholz-Muramatsu, et al., 
1995; Holliger and Schumacher, 1994) and even concentrations up to 500 mg/L (Dick, 2001). 
Tests using subsurface soil from six contaminated sites have consistently shown that additions of 
an electron donor (i.e., fermentable substrate) such as lactate will induce efficient reductive 
dehalogenation at initial chloroethene levels between 1 and 100 mg/L (Gao, et al., 1997; Skeen, 
et al., 1996). Chlororespirators are capable of rapid and efficient reductive dehalogenation of all 
chloroethenes, and dichloroethane, to nonhalogenated end products (Ballapragada, et al., 1995; 
Tandoi, et al., 1994; Skeen, et al., 1995; DiStefano, 1991). During this dehalogenation process, 
chlorinated intermediates, such as VC, are formed and subsequently undergo degradation. 
Furthermore, microbes that use chlororespiration are orders-of-magnitude more efficient at 
degrading chloroethenes than traditional co-metabolic systems because they use chlorinated 
solvents in beneficial reactions. This is evidenced by published ratios for the quantity of TCE 
that is converted to nontoxic compounds per mole of added electron donor are 6x 1 o·6 

(mole/mole) for anaerobic co-metabolism, 5x10-3 (mole/mole) for aerobic co-metabolism, and 
0.6 (mole/mole) for chlororespiration. Clearly, the substrate requirements for chlororespiration 
are at least 100 times lower than for the next most efficient activity. This lower electron donor 
requirement results in lower operating costs for an ISB system since fewer fermentable 
substrates must be injected into the subsurface. For this reason, anaerobic dechlorination was 
selected as the preferred remedial alternative at RU-C5 Building 134. 

1.2 Aerobic In Situ Bioremediation 
The anaerobic degradation that will occur in the treatability study will produce chloroethanes 
like DCE and VC. Groundwater sampling in the treatability study area has previously shown the 
presence of DCE, VC, other chloroethanes, polyaromatic hydrocarbons (PAHs), other VOCs, 
and other semi-VOCs. These contaminants may be degraded very slowly under anaerobic 
conditions. At many field sites, an aerobic treatment regime is being used to accelerate 
degradation of such contaminations. The anaerobic process efficiently degrades many of the 
contaminants of concerns, but is not efficient in degrading all the contaminants. For example, 
the chlorethane, 1,2-DCA, has been shown to degrade to ethene under anaerobic conditions 
(Gerritse, et al., 1999). However, 1,2-DCA also has been shown to be more degradable with the 
addition of an oxygen source (Hicks, et al., 1999, Gerritse, et al., 1999). The constituents 1,2-
and 1,4-dichlorobenzene and 1,2,3 trichlorobenzene (1,2,3-TCB) and 1,2,4-TCB have also been 
shown to degrade under aerobic conditions (Gibbs et al, 1999). PAH, including naphthalene, 
methylnaphthalene, acenapthene, anthracene, phenanthrene are also known to degrade 
aerobically (Haeseler, et. al, 2001, Allen, et. al, 2001 ) . 
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In this treatability study, steps will be taken during the aerobic stage to accelerate degradation of 
contaminants and residual anaerobic compounds. These steps involve methane and oxygen. 
Naturally created methane reserves from the anaerobic stage will be available initially for 
microbial activity within the aerobic stage. This reserve will be supplemented, as necessary, as 
the aerobic stage progresses. Oxygen will also be supplemented during the aerobic stage. 
However, since there will be no reserves like with methane, supplementation will occur early in 
the aerobic stage of the treatability study. 

The aerobic microbial degradation process involving methane is called aerobic co-metabolic 
bioremediation. It is mediated by non-specific monooxygenase enzymes of bacteria such as 
methanotrophs, toluene oxidizing bacteria, and phenol oxidizing bacteria (Chang and 
Alvarez-Cohen, 1995; Ensley, 1991; Hopkins, et al., 1993). The monooxygenase enzyme is 
normally used to transform the substrate (e.g., methane) into a compound that can be further 
metabolized by the bacteria for growth and energy. Because the monooxygenase enzyme is 
nonspecific, it can also interact with other compounds similar in structure to methane. When the 
monooxygenase interacts with chlorinated ethene compounds, it uses molecular oxygen to create 
an epoxide at the previous double bond between the carbon atoms in the molecule. This 
epoxidation destabilizes the molecule and it breaks apart into nonhazardous constituents 
(McFarland, et al., 1992; Little, et al., 1988). During the process of epoxidation, the products are 
also destructive to the monooxygenase enzyme. Thus, the microbes only have a limited capacity 
for transformation of chlorinated ethenes before their monooxygenase enzymes become 
inactivated. In order to perpetuate this process, a primary growth substrate for the bacteria must 
be periodically provided so that the bacteria can produce more monooxygenase enzyme. The 
primary growth substrate (e.g., methane) inhibits chlorinated ethene degradation because the 
monooxygenase enzyme has more affinity for the primary substrate than for chlorinated ethene 
compounds (Semprini, et al., 1991; Ensley, 1991; Alvarez-Cohen and McCarty, 1991). In the 
design of remediation systems using aerobic co-metabolic processes, it is necessary to address 
both the transformation capacity and inhibition of chlorinated ethene degradation by the primary 
growth substrate. 

The aerobic microbial degradation process involving oxygen is called aerobic respiration. For 
this process to occur, an electron source (oxygen) is provided to the indigenous bacteria to 
degrade the residual chloroethenes P AH and chloroethanes. The bacteria use the oxygen as a 
respiratory source and carbon as a food source (PAH and chloroethanes) to make energy. This 
reaction takes the organic compounds along with the existing oxygen to produce harmless 
byproducts, including carbon dioxide and water . 
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• This SAP is based on the requirements of the following documents: 
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• Naval Facilities Engineering Service Center Navy Installation Restoration Chemical 
Data Quality Manual (Naval Facilities Engineering Service Center [NFESC], 1999) 

• Data Quality Objective Process for Hazardous Waste Site Investigations, 
U.S. Environmental Protection Agency (EPA) QA/G-4 (EPA, 2000) 

• EPA Requirements for Quality Assurance Projects Plans, EPA QA/R-5 (EPA, 1999a) 

• U.S. Department of the Navy, Southwest Division, Naval Facilities Engineering 
Command (SWDIV), Environmental Work Instruction 3ENJ - Chemical Data 
Validation (SWDIV, 2000a) 

• U.S. Department of the Navy, SWDIV, Environmental Work Instruction 
3EN2- Review, Approval, Revision, and Amendment of Field Sampling Plans and 
Quality Assurance Project Plans (SWDIV, 2000b) 

• U. S. Department of the Navy, SWDIV, Environmental Work Instruction 
3EN3-Laboratory Quality Assurance Program (SWDIV, 2000c) 

• IT Corporation, Quality Control Program Plan for Environmental Remedial Actions 
Contract (IT, 2000a) 

The QAPP elements are categorized into four groups that have been addressed in the SAP as 
follows: 

Group A. Project Management 

• Title and approval sheet 
• Table of contents 
• Project/Task organization-Section 3.0 
• Data Quality Objectives-Section 4.0 
• Documentation and records-Sections 7. 0 and 11. 0 

Group B. Measurement/Data Acquisition 

• Sampling methods requirements-Section 6.2 

• Sample handling and custody requirements-Sections 6.5, 7.1, and 7.2 

• Analytical method requirements-Section 5 .3 

• Quality control requirements-Sections 5.4 and 8.0 

• Instrument/equipment testing, inspection and maintenance requirements-Sections 6.4 
and 9.4 
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• Instrument calibration and frequency-Sections 6.4 and 9.3 

• Acceptance requirements for supplies and consumables-Sections 6.1and9.6 

Group C. Assessment/Oversight 

• Assessments and response actions-Section 12.1 
• Reports to management-Section 12.2 

Group D. Data Validation and Usability 

• Data review, validation and verification requirements-Section 11. l 
• Validation and verification methods-Section 11.2 
• Reconciliation with user requirements-Section 11.3 
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2.0 Site History and Background 

A detailed discussion of the history, location, description, and characteristics of RU-CS is 
presented in the Draft Final Remedial Investigation Report (RI) for Parcel B 
(PRC Environmental Management, Inc. [PRC], 1996). RU-CS was initially located in Parcel B, 
IR-2S within Building 134. IR-2S has subsequently been incorporated into Parcel C; however, 
reference documents still refer to Parcel B. 

The geology and hydrogeologic setting, topography and surface hydrology, climate, past waste 
disposal practices, and the nature and extent of the soil and groundwater contamination at IR-2S 
is discussed in the Draft Final RI Report, Hunters Point Shipyard (PRC, 1996). 

The Draft Final RI Report (PRC, 1996) also presents the results of the human-health risk 
assessment and ecological evaluation performed with respect to the wastes disposed of at 
Parcel B. 

RU-CS is located in the northern portion of Parcel C. The RU was formerly in Parcel B and is 
referenced in the Draft Final RI Report (PRC, 1996). The RU is oval shaped and generally 
covers the northwestern side of Building 134. The RU boundary is defined by vinyl chloride 
concentrations in groundwater. 

2.1 Scope and Objectives 
The purpose of this treatability study is to design, construct, install, and operate a pilot-scale in 
situ biotreatment system and to collect appropriate field data sufficient to validate complete in 
situ biological degradation of chlorinated compounds in groundwater at RU-CS. The 
demonstration will consist of a two-stage process that includes an anaerobic stage (Stage 1) that 
will consist of five wells that will be used as injection (IR2SIW02A), extraction (IR2SEW01A) 
and monitoring wells (IR2SMWS3A and IR2SMWS4A and IR2SMWS6A). Groundwater will be 
extracted, amended with lactate and injected back into the subsurface through the network of 
wells. The aerobic stage (Stage 2) of the treatability study test cell will consist of one 
groundwater extraction well, one injection well and three intermediate monitoring wells. 
Groundwater will be pumped from the extraction well, amended with nutrients and reinjected in 
the injection well. 

Anaerobic (Stage 1) will be conducted in two phases. In the first phase (Phase 1) groundwater 
will be extracted through IR2SEW01A with a RediFlow 2 pump at .S gallons per minute (gpm). 
The extracted groundwater will be amended with lactate aboveground. The solution will then be 
injected, in IR2SIW02A, into the aquifer and allowed to react throughout the treatment zone to 
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remove the anaerobically biodegradable contaminants. The second phase (Phase 2) will consist 
ofbiodegradation monitoring. During Phase 2 no groundwater circulation will occur. 

Aerobic (Stage 2) of the treatability study will be conducted to evaluate in situ aerobic 
bioremediation processes. The test will be conducted at the same location as Stage 1 using the 
four wells as one injection well, one extraction well and two monitoring wells. This process will 
add oxygen and other nutrients (hydrogen peroxide, methane, and sodium nitrate) that will 
enhance microbial activity to remove the aerobically degradable compounds including 
potentially remaining chloroethenes. The process will create an in situ biofilter immediately 
around the injection well. Groundwater will be recirculated through the in situ biofilter where 
treatment will occur. 

The proposed scope of work for this treatability study will include the following: 

• Obtain the appropriate drilling permit (if required) Utility clearance will be conducted 
by the Environmental Multiple Award Contract (EMAC) contract. 

• Collect baseline groundwater samples from 21 wells (shown on Figure 2). 

• Design, construct, install, and operate a groundwater nutrient (sodium lactate and 
sodium bromide) injection system . 

• Conduct an anaerobic bioremediation (Stage 1, Phase 1) treatment test to evaluate the 
effectiveness of anaerobic treatment for degrading chloroethene contamination in 
groundwater beneath the site. Begin evaluation of sodium bromide tracer distribution. 

• Conduct anaerobic (Stage 1, Phase 2) monitoring sampling at 5 locations: injection 
(IR251W02A), extraction (IR25EW01A), and monitoring wells (IR25MW53A, 
IR25MW54A, and IR25MW56A). 

• Conclude evaluation of sodium bromide tracer distribution. 

• Conduct anaerobic (Post-Stage 1, Phase 2) groundwater sampling at same 
21 monitoring wells as baseline. 

• Conduct anaerobic (Post-Stage 1, Phase 2) soil confirmation sampling at 4 locations: 
injection (IR25IW02A), monitoring wells IR25MW53A, IR25MW54A, and 
IR25MW55A (shown on Figure 3). 

• Install and operate an oxygen injection system to perform an aerobic bioremediation 
treatment test to evaluate the effectiveness of aerobic treatment for degrading 
semivolatile organic compound (SVOC), and chloroethane and residual chloroethene 
contamination in groundwater beneath the site. 

• Conduct aerobic respiration (Stage 2, Phase 1) monitoring sampling at 4 locations: 
injection (IR25IW02A), extraction (IR25EWO lA) and monitoring wells 
(IR25MW53A, IR25-MW54A, and IR25MW56A). 
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• Conduct aerobic co-metabolism (Stage 2, Phase 2) monitoring sampling at 3 locations 
(manifold and three monitoring wells; MW54A, MW53A, and MW56A). 

• Conduct aerobic bioremediation (Post-Stage 2, Phase 2) groundwater sampling on 
same 21 monitoring wells as baseline (shown on Figure 2). 

• Conduct aerobic bioremediation Post-Stage 2 soil confirmation sampling at 
4 locations: injection (IR25IW02A), monitoring wells IR25MW53A, IR25MW54A, 
and IR25MW55A (shown on Figure 2). 

• Analyze field and laboratory data and prepare a report evaluating the effectiveness of 
the in situ biotreatment system. 

The purpose of this SAP is to define field sampling procedures and data gathering methods to 
ensure that the data collected over the course of the project are of known quality to meet their 
intended use, and that all components of data acquisition are thoroughly documented, verifiable 
and defensible. Field personnel will use this SAP as a reference during sampling activities. 

The SAP has the following objectives: 

• Providing a rationale for field sampling activities 

• Describing the sampling strategy and design 

• Describing and establishing consistent field sampling procedures 

• Establishing data gathering, sample handling, and documentation methods that will be 
employed during field activities 

Water and soil samples will be collected and analyzed to achieve the project objectives. 
Analytical data collected under the provisions of this SAP will be used for the following 
purposes: 

• Obtain field and laboratory data to assess the viability and effectiveness of anaerobic 
treatment technology for degrading dissolved chloroethene contamination in 
groundwater 

• Determine if supplemental aerobic treatment of the remaining chloroethene is required 
to further enhance chloroethene reduction 

• To dispose of investigation-derived waste (IDW) 
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3.0 Project Organization 

The project organization consists of representatives from the Navy providing technical direction 
and quality assurance (QA) oversight, and the Shaw Team. The project organization consists of 
the following members: 

• Remedial Project Manager, Southwest Division 
• U. S. Navy QA Officer (QAO) 
• Project Manager, Shaw 
• Program Quality Control (QC) Manager, Shaw 
• Program Chemist, Shaw 
• Program Health and Safety Manager, Shaw 
• Site Health and Safety Officer, Shaw 
• Technical Manager, Shaw 
• Project Engineer, Shaw 
• Superintendent/Construction Manager, Shaw 
• Project QC Manager, Shaw 
• Project Chemist, Shaw 
• Field Technician, Shaw 

The Shaw Team is shown in Figure 1 of the SAP, "Project Organization Chart." 

The responsibilities of the team members associated with data acquisition activities are presented 
in Table 1, "Project Personnel and Chemical Data Collection Responsibilities." 
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4.0 Data Quality Objectives 

The data quality objective (DQO) process is a series of planning steps based on scientific 
methods that are designed to ensure that the type, quantity, and quality of environmental data 
used for decision-making are appropriate for the intended application. The DQO process, as 
defined by EPA, consists of seven steps that are designed to provide a systematic approach to 
resolving issues that pertain to the site investigation and remediation (EPA, 2000). This section 
describes the outcome of the seven-step DQO process for data collection activities under this 
task. 

4.1 Stating the Problem 
The development of the project DQOs is summarized in this section. 

4.1.1 Stating the Problem 
Step 1: Identify the planning team members, including decision-makers, describe the problem, 
develop a conceptual model of the environmental hazard to be investigated, and determine 
resources such as budget, personnel, and schedule . 

The planning team consists of the representatives of the U.S. Department of the Navy (Navy) 
and Shaw, the prime contractor for the Navy Remedial Action Contract (RAC), with the 
participation of the EPA, Department of Toxic Substances Control (DTSC), the Regional Water 
Quality Control Board (RWQCB) San Francisco Bay Region, and the City of San Francisco. 
The Navy is the lead federal agency for the direction of the site activities and the prime decision
maker. The work will be conducted according to the Navy-approved budget and schedule. 

Soil and groundwater beneath Building 134 are contaminated with volatile organic compounds 
(VOCs), SVOCs, and polycholorinated bipheynls (PCBs). The presence of ethene and ethane in 
groundwater samples indicate that some anaerobic biodegradation of VOCs is occurring, but 
degradation is occurring slowly. 

The Navy has contracted Shaw to conduct an in situ bioremediation treatability study in order to 
determine the effectiveness of degradation of chloroethene contamination in groundwater. The 
technology will use a two-stage process that includes an anaerobic stage and an aerobic stage. 
Under this plan, lactic acid along with a tracer will be injected into contaminated groundwater 
during the first stage. In the second stage, oxygen, and depending on site conditions, sodium 
nitrate and methane will be added to break down the SVOC, chloroethene, and chloroethane. 
Groundwater will be monitored for biodegradation of chlorinated compounds. Along primary 
contaminants of concern, PCBs can potentially be biodegraded using anaerobic biodegradation . 
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This data will be used to evaluate the effectiveness of the in situ bioremediation technology and 
to generate data for full-scale remediation of the site. 

4.1.2 Identifying the Decisions 
Step 2. Identify the principal study question; define alternative decisions; develop a decision 
statement; and organize multiple decisions. 

The principal study question is as follows: Is in situ bioremediation practical, efficient, and 
cost-effective for the biodegradation of the chlorinated compounds and SVOCs at RU-C5. The 
following principal decisions will require environmental data acquisition: 

• Can contaminant (VOCs, SVOCs, and PCBs [if detected]) concentrations in 
groundwater and aquifer material be reduced using a process of sequential anaerobic 
and aerobic biodegradation? 

• What is the approximate horizontal zone of influence (based on substrate movement) 
of the treatability study? 

• Has the injection process caused the spreading of target VOCs to the area immediately 
outside the treatment zone? 

• Does the anaerobic and aerobic treatment process change the solubility of 5 metals 
(arsenic [As] chromium [Cr], cadmium [Cd], manganese [Mn], and mercury [Hg])? 

• Is methane persistent in the treatment zone during aerobic respiration treatment? 

• Does the anaerobic treatment process result in the reduction of electron acceptors 
including oxygen, nitrate, ferric iron and sulfate? 

• Do indigenous organisms utilize lactate thereby producing acetate and proprionate for 
dechlorination during anaerobic treatment? 

• Does the concentration of contaminants change in proportion to a conservative tracer 
(bromide)? 

• Is there evidence of biological degradation of vinyl chloride after the addition of 
oxygen, sodium nitrate and methane? 

To answer these questions, groundwater samples will be collected and analyzed as described in 
Section 3.0. The data acquired over the course of the project will be used to answer the 
following questions: 

4.1.3 Identifying Inputs to the Decisions 
Step 3. Identify the information needed: determine sources for this information; determine the 
basis for determining the action level; and identify sampling and analysis methods that can meet 
the data requirements. 
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The input data to the decisions regarding the performance of enhanced in situ bioremediation are 
as follows: 

• Analytical results of baseline and periodic monitoring from groundwater samples 

• Analytical results of baseline soil samples are anticipated to be collected under 
Contract Number N68711-0l-D-6011 and/or available historical collected data from 
within the treatability study area. 

• Analytical results for post treatment soil samples 

• Analytical results for the samples representing waste streams 

The following data and measurements will be obtained to support the project decisions: 

• Existing soil and groundwater data will be combined with data collected to support 
treatability study to establish baseline conditions for VOCs, SVOCs, PCBs, and metals 
in soil and aquifer material beneath RU-CS. Twenty-one wells will be sampled to 
establish baseline conditions for VOCs, SVOCs, PCBs, ands metals in groundwater. 

• Determine the mean and individual concentrations of VOCs, SVOCs, and PCBs in 
groundwater in S wells within the treatment zone during each of two treatment stages 
(Stage 1 [anaerobic] and Stage 2 [aerobic]) to evaluate ifthere is evidence of increased 
bioremediation activity after anaerobic stage and complete biological degradation of 
residual vinyl chloride (if present) after aerobic stage. 

• Concentrations of VOCs, SVOCs, PCBs, and metals in twenty-one wells during post 
anaerobic and post aerobic groundwater sampling. 

• Nutrients that are introduced into the aquifer will be closely monitored. 
Approximately 1,000 mg/L of lactic acid will be injected at rate of Yi gpm (1.89 liters 
per minute) until distributed throughout the treatment zone. 

• Concentrations of chemical constituents in soil cuttings and wastewater samples. 

4.1.3.1 Action Levels 
The Navy is in the process of developing decision documents that identify the cleanup goals for 
the contaminants at RU-CS. It is anticipated that an overall reduction of SO percent using in-situ 
bioremediation would indicate successful treatment. However, the goal of this treatability study 
is to see if this technology is viable and cost-effective in the complete biological destruction of 
choloroethene in groundwater. The overall success in the project will be determined by how 
well the data are collected and evaluated, and not the percent reduction . 
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Step 4. Define target population of interest; specifY the spatial boundaries that clarifY what the 
data must represent; determine the time frame for collecting data and making decisions; 
determine the practical constraints on collecting data. 

The lateral boundary for the activities described in this SAP is the aerial extent of RU-C5. The 
vertical boundary is represented by the deepest well in the area, which is approximately 50 feet 
deep. Temporal study boundary is approximately 6 months for the anaerobic portion of the study 
and 4 months for the aerobic phase. 

4.1.5 Developing a Decision Rule 
Step 5. SpecifY an appropriate population parameter (mean, median, percentile); confirm that 
the action level exceeds measurement detection limits; and develop a decision rule ("If. .. then" 
statements). 

Decisions related to the treatability study will be made based on obtained chemical data. 
Decisions related to the selection of the disposal options for the IDW will be made upon review 
of the chemical analyses and by comparing them to the disposal facility acceptance requirements. 

The following decisions may be made based on the results of groundwater sampling: 

• If the concentrations of ethene increase substantially, then complete degradation of 
chlorinated ethenes under anaerobic conditions is occurring and further treatment 
under aerobic co-metabolic conditions may not be required. 

• If the concentration of contaminants is reduced by more than 20 percent at the time the 
treatability study is concluded as compared to the baseline conditions, then the 
decrease will be attributed to biodegradation. 

• If the concentration of contaminants is reduced by less than 20 percent at the time the 
treatability study is concluded as compared to the baseline conditions, then the 
decrease will be considered the result of natural variation. 

• If the substrate is detected in the monitoring area, then the area will be considered part 
of the treatment zone. 

• If the substrate is not detected in the monitoring area, then the area will not be 
considered part of the treatment zone. 

• The horizontal zone of influence of the treatability study is the lateral extent of 
injected substrate during the treatability study. At a minimum this area is the distance 
from injection well to the extraction well. 

• If the concentrations of target voes in the monitoring wells outside the treatment 
zone do not increase significantly following the treatability study based on a statistical 
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one-tailed t-test at the 95 percent confidence level, then it will be concluded that the 
treatability study has not caused the spreading of contaminants. 

• If the concentrations of target voes in the monitoring wells outside the treatment 
zone increase significantly following the treatability study based on a statistical 
one-tailed t-test at the 95 percent confidence level, then it will be concluded that the 
treatability study has caused the spreading of contaminants, and contingency hydraulic 
containment will be considered. 

• If the concentrations of dissolved metals in groundwater change during the treatment 
process the solubility of the metals will be evaluated with respect to 
oxidation-reduction potential of the groundwater. 

• If methane concentration is persistent during aerobic respiration treatment, then 
oxygen will be added until methane is completely utilized. 

• If the vinyl chloride degradation is not completed anaerobic-aerobic (respiration), then 
methane will be added to stimulate aerobic co-metabolic biodegradation of vinyl 
chloride. 

• If reduction of electron acceptors including oxygen, nitrate, ferric iron and sulfate 
occurs conditions will be considered appropriate for biodegradation of chlorinated 
ethenes . 

• If acetate and proprionate are present in the groundwater, then this will be considered 
an indication that sufficient carbon is available for continued anaerobic biodegradation 
of chlorinated ethenes. 

• If bromide concentrations in groundwater are changing relative to PCB, VOC, and 
SVOC concentrations, then other attenuating processes may be occurring. 

• If bromide concentrations remain stable relative to changing PCB, VOC, and SVOC 
concentrations, then the change in concentration of organics is attributed to 
biodegradation. 

• If soil and water waste are deemed hazardous, then the waste will be disposed of at an 
EPA and State-approved waste disposal facility. 

• If soil and water waste are deemed nonhazardous, then the waste will be disposed of at 
an EPA and State-approved waste disposal facility. 

The results for chemical oxygen demand (COD) and total organic carbon (TOC) will be used to 
determine the amount of oxygen required for the aerobic respiration test. 

4.1.6 Specifying Limits on Decision Error 
Step 6. Determine the range of the parameter of interest; chose the null hypothesis; examine 
consequences of making an incorrect decision; specifo a range of values where the consequences 
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are minor (gray region); and assign probability values to points above and below the action 
level that reflect tolerable probability for potential decision errors. 

This step does not apply because sampling is not based on probabilistic designs. The number of 
samples to be collected is based on existing experience with similar bioremediation projects. To 
limit uncertainty in obtained environmental data, criteria for the precision, accuracy, 
representativeness, completeness, and comparability parameters and reporting limits for the 
contaminants of concern have been developed. The data that meet these criteria will be of 
defmitive quality and of less uncertainty than the estimated data that do not meet the criteria. 

4.1.7 Optimizing the Design for Obtaining Data 
Step 7. Review the DQO outputs; develop data collection design alternatives; formulate 
mathematical expressions for each design; select sample size that satisfies the DQOs; decide on 
the most resource-effective design or agreed alternative; and document details in the SAP. 

The aerobic-anaerobic bioremediation treatability study will target the areas of expected highest 
chloroethene concentrations in RU-CS. A total of 21 wells will be sampled to establish baseline 
conditions, and five wells will be sampled to monitor progress of treatability study. Twenty-one 
wells will be monitored to track bromide tracer to evaluate spreading of the contaminant. The 
optimized sampling design is presented in Section 5.0 . 
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5.0 Sampling and Analysis Strategy 

This section discusses the sampling and analysis strategy for groundwater and waste samples 
required to meet the project DQOs. 

The in situ bioremediation treatability study will be implemented through a two-stage process 
that injects substrate into the contaminated aquifer then monitors the groundwater chemistry. A 
plan view of the treatability study area is shown in Figure 2 of this SAP. A conceptual cross 
section for the substrate injection is shown in Figure 5 of the Work Plan. 

Procedures for sample collection and handling are discussed in Section 6.0 of this SAP. The 
Standard Operating Procedures (SOPs) referenced in these sections are part of Standard Quality 
Procedures and Standard Operating Procedures Manual (Shaw, 2000). 

Tables 2a, 2b, and 3 present a summary of sampling and analysis for the project activities. 

5.1 Groundwater and Soil Sampling 
The groundwater sampling events will be divided into six distinct stages. Soil sampling events 
will be divided into two distinct stages. Groundwater samples will be collected at 21 wells 
during baseline and post anaerobic sampling events, and 20 wells during post aerobic sampling 
events. Groundwater samples will be collected at injection well (IR25IW02A), extraction well 
(IR25EW01A) and three monitoring wells (IR25MW53A, IR25MW54A, and IR25MW56A) 
during Stage !(anaerobic) and Stage 2 (aerobic) to monitor the treatability study. Groundwater 
sample locations are shown on Figure 2. Groundwater sample locations, frequency, and 
analytical parameters are summarized in Table 2a. Soil sample locations are shown on Figure 3. 
Soil sample locations, frequency, and analytical parameters are summarized in Table 2b. 

The proposed groundwater and soil sampling schedule is as follows: 

• Baseline (pre-anaerobic injection) 
• Anaerobic (Stage 1, Phases 1and2) groundwater sampling schedule 
• Anaerobic (Post-Stage 1, Phase 2) groundwater sampling 
• Anaerobic (Post-Stage 1, Phase 2) soil sampling 
• Aerobic respiration (Stage 2, Phase 1) groundwater sampling schedule 
• Aerobic co-metabolism (Stage 2, Phase 2) groundwater sampling schedule 
• Aerobic (Post-Stage 2, Phase 2) groundwater sampling 
• Aerobic (Post-Stage 2, Phase 2) soil sampling 
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Analytical results of baseline soil samples are anticipated to be collected under CTO 0001 and/or 
available historical collected data from within the treatability study area. 

5.1.2 Baseline Groundwater 
Baseline groundwater samples will be collected prior to the start of the treatability study and at 
the completion of the treatability study. The time of completion for this project is dependent on 
the degradation rates of the contaminants, it is estimated that this project duration will be around 
one year. The samples will be collected from wells IR25EW01A, IR25IW02A, IR25MW53A, 
IR25MW54A, and IR25MW56A and 16 other wells surrounding the treatability study area. 
New deep well (IR25MW56A) within the test cell area will be tested for VOCs and bromide 
only. All of the sampling well locations, sampling frequency and analytical parameters are 
summarized in Table 2a and shown on Figure 2. Groundwater samples will be analyzed for the 
following parameters: 

• VOCs by EPA Method 8260B 

• SVOCs by EPA Method 8270C 

• PCBs by EPA Method 8082 

• Dissolved Metals (As, Cr, Cd, Mn, Hg) by EPA Method 6010B/6020A/7470A 

• Total petroleum hydrocarbons extractable (TPH-d) by EPA Method 8015B 

• Nitrate and sulfate EPA Method 300.0/9056 

• Chemical oxygen demand (COD) by EPA Method 410.4 

• Sulfide by EPA Method 376.2 

• Alkalinity by EPA Method 310.1 

• Dissolved gases (methane, ethane, and ethene) by R.S. Kerr (RSK) 175 (1994) 

• TOC by EPA Method 415.1 

• Dihalococcoides by Polymerase Chain Reaction analysis 

• Acetate and propionate by High Performance Liquid Chromatography using an ultra
violet detector (HPLC-UV) 

• Bromide by Ion Selective Probe (field test) and/or EPA 300.0/320.1 

• Ferrous Iron by Hach kit 8146 (field test) 
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Field parameters such as dissolved oxygen (DO), oxygen reduction potential (ORP), pH, 
conductivity, temperature, and bromide will be collected at the same time. All groundwater 
samples will be collected using the procedures described in Section 6.2.1. 

5.1.3 Anaerobic (Stage 1, Phases 1 and 2) Groundwater Sampling Schedule 
Groundwater samples will be collected during Stage 1, Phase 2 to evaluate effectiveness of 
anaerobic biodegradation to degrade PeBs, VOes, and SVOes. The samples will be collected 
from wells IR25EW01A, IR25IW02A, IR25MW53A, IR25MW54A, and IR25MW56A (shown 
on Figure 2). Samples will be collected weekly for 1 month (Phase 1) and biweekly for the 
remainder of the 5 months (Phase 2). New deep well (IR25MW56A) within the test cell area 
will be tested for voes and bromide only. All of the sampling well locations, sampling 
frequency and analytical parameters are summarized in Table 2a. Groundwater samples will be 
analyzed for following parameters: 

• voes by EPA Method 8260B 
• PeBs by EPA Method 8082 
• TPH-extractable by EPA Method 8015B 
• Nitrate and sulfate EPA Method 300.0/9056 
• Sulfide by EPA Method 376.2 
• Alkalinity by EPA Method 310.1 
• Dissolved gases (methane, ethane, and ethene) by RSK-17 5 ( 1994) 
• TOe by EPA Method 415.1 
• Acetate and propionate by HPLe-UV 
• Bromide by Ion Selective Probe (field test) and/or EPA 300.0/320.1 
• Ferrous Iron by Hach kit 8146 (field test) 

Groundwater samples from the remaining 16 of 21 total wells sampled during baseline sampling 
will be monitored for bromide in the field during anaerobic (Stage 1, Phase 1, and Phase 2) 
sampling. 

Field parameters such as DO, ORP, pH, conductivity, temperature, and bromide will be collected 
at the same time. All groundwater samples will be collected using techniques described in 
Section 6.2.1. 

5.1.4 Anaerobic (Post-Stage 1, Phase 2) Groundwater Sampling 
The parameters for the Post-Stage 1 groundwater sampling consist of the same parameters as the 
initial baseline groundwater sampling, with the exception of dihalococcoides. The samples will 
be collected from wells IR25EW01A, IR25IW02A, IR25MW53A, IR25MW54A, and 
IR25MW56A and the 16 other wells surrounding the treatability study area (shown on Figure 2) 

• that were sampled during the baseline sampling. New deep well (IR25MW56A) within the test 
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cell area will be tested for VOCs and bromide only. All of the sampling well locations frequency 
and analytical parameters are summarized in Table 2a. All groundwater samples will be 
collected using the techniques described in Section 6.2.1. 

5.1.5 Anaerobic (Post-Stage 1, Phase 2) Soil Sampling 
The Post-Stage 1, Phase 2 soil sampling event consists of soil collected using direct push 
techniques. A total of four boreholes will be placed within the treatment zone near wells 
IR25IW02A, IR25MW53A, IR25MW54A, and IR25MW55A (shown on Figure 3 and Table 2b ). 
One soil sample will be collected from each borehole at approximately 10 to 15 below ground 
surface (bgs). All soil samples will be collected using techniques described in Section 6.2.2. 
Soil samples will be analyzed for following parameters: 

• VOCs by EPA Method 5035/82608 
• PCBs by EPA Method 8082 
• TPH-extractable by EPA Method 8015B 
• SVOCs by EPA Method 8270C 
• Total Metals (As, Cr, Cd, Mn, Hg) by EPA Method 6010B/6020A/7471A 

5.1.6 Aerobic Respiration (Stage 2, Phase 1) Groundwater Sampling 
During the aerobic bioremediation treatment test groundwater will be sampled and analyzed to 
evaluate the effectiveness of the aerobic in situ biofilter. The samples will be collected from 
wells IR25EW01A, IR25IW02A, IR25MW53A, IR25MW54A, and IR25MW56A (shown on 
Figure 2). Approximately 12 sampling events that consist of weekly sampling for three months 
at three monitoring wells, one injection well and one extraction well mentioned above, over the 
course of Stage 2, Phase 1. New deep well (IR25MW56A) within the test cell area will be tested 
for VOCs only. All of the sampling well locations frequency and analytical parameters are 
summarized in Table 2a. Groundwater samples will be analyzed for the following parameters: 

• VOCs by EPA Method 8260B 
• SVOCs by EPA Method 8270C 
• Dissolved gas (methane) by RSK-175 (1994) 
• PCBs by EPA Method 8082 

Field parameter such as DO, ORP, pH, conductivity, and temperature, may be collected at the 
same time. All groundwater samples will be collected using techniques described in 
Section 6.2.1. 

5.1.7 Aerobic Co-Metabolism (Stage 2, Phase 2) Groundwater Sampling 
During Phase 2 of the aerobic bioremediation treatment test, groundwater will be sampled and 

• analyzed to evaluate the effectiveness of aerobic in situ biofilter. Samples will be collected from 
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the system manifold and three monitoring wells, IR25MW54, IR25MW53, and IR25MW56A 
(Figure 2). Approximately 12 sampling events will be conducted during Phase 2, twice a week 
sampling for 1 month and weekly sampling for next 1 month. Each sampling event consists of a 
total of 7 samples collected at two monitoring wells and system manifold. New deep well 
(IR25MW56A) within the test cell area will be tested for VOCs only. All of the sampling well 
locations frequency and analytical parameters are summarized in Table 2a. Groundwater 
samples will be analyzed for the following parameters: 

• VOCs by EPA Method 8260B 
• SVOCs by EPA Method 8270C 
• Dissolved gases (methane) by RSK-17 5 ( 1994) 

Field parameter such as DO, ORP, pH, conductivity, and temperature, will be collected at the 
same time. All groundwater samples will be collected using techniques described in 
Section 6.2.1. 

5.1.8 Aerobic (Post-Stage 2, Phase 2) Groundwater Sampling 
The parameters for the Post-Stage 2, Phase 2 groundwater sampling consist of the same 
parameters as the initial baseline groundwater sampling, with the exception of dihalococcoides, 
TOC, acetate, and propionate. The samples will be collected from wells IR25EW01A, 
IR25MW53A, IR25MW54A, IR25MW56A, and the 16 other wells surrounding the treatability 
study area (shown in Figure 2). The injection well IR25IW02A will not be sampled during this 
round of sampling. New deep well (IR25MW56A) within the test cell area will be tested for 
VOCs and bromide only. All of the sampling well locations frequency and analytical parameters 
are summarized in Table 2a. All groundwater samples will be collected using techniques 
described in Section 6.2.1. 

5.1.9 Aerobic (Post-Stage 2, Phase 2) Soil Sampling 
The Post-Stage 2, Phase 2 soil sampling event consists of soil collected using direct push 
techniques. A total of four boreholes will be placed within the treatment zone near wells 
IR25IW02A, IR25MW53A, IR25MW54A, and IR25MW55A (shown on Figure 2 and Table 2b). 
One soil sample will be collected from each borehole at approximately 10 to 15 bgs. All soil 
samples will be collected using techniques described in Section 6.2.2. Soil samples will be 
analyzed for following parameters: 

• VOCs by EPA Method 5035/8260B 
• PCBs by EPA Method 8082 
• TPH-extractables by EPA Method 8015B 
• SVOCs by EPA Method 8270C 
• Total Metals (As, Cr, Cd, Mn, Hg) by EPA Method 6010B/6020A/7471A 
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5.2 Investigation-Derived Waste Streams 
The project IDW will consist of purge water from well sampling and equipment decontamination 
and soil cuttings from soil borings. 

Generated soil and liquid waste will be stored in U.S. Department of Transportation 
(DOT)-approved 55-gallon drums or poly-tanks. Samples of waste soil and groundwater will be 
collected and analyzed for the following parameters to determine the appropriate disposal 
method: 

• TPH-extractable by EPA Method 8015B 
• VOCs by EPA Method 5035/8260B 
• SVOC by EPA Method 8270C 
• PCBs by EPA Method 8082 
• California Code of Regulations Title 22 Metals by EPA Methods 6010B/7000 

Changes in analyses or sampling frequency may be made based on disposal facility requirements 
or Shaw transportation and disposal coordinator request. No hazardous waste will be stored on 
site greater than 90 days. 

5.3 Analytical Requirements 
The following analytical methods will be used in this project: 

U.S. Environmental Protection Agency Test Methods for Evaluating Solid Waste, SW-846, Update Ill, 1996: 

• TPH-extractable by EPA Method 8015B 

• VOCs by EPA Method 8260B 

• SVOCs by EPA Method 8270C 

• PCBs by EPA Method 8082 

• Metals by EPA Methods 6010B/6020A/7000 

• Closed-system purge-and-trap and Extraction for VOCs in soil and waste by 
EPA Method 5035 

• Ferrous Iron by HACH 8146 

U.S. Environmental Protection Agency Methods for Chemical Analysis of Water and Wastes, 1983: 

• Alkalinity (bicarbonate/carbonate) by EPA Method 310.1 
• Nitrate and sulfate EPA Method 300.0/9056 
• Sulfide by EPA Method 376.2 
• CODbyEPAMethod410.4 
• TOC by EPA Method 415.1/9060 
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• Dissolved gases (methane, ethane, and ethene) in water by RSK-175 (1994) 
• Acetate and propionate in water by HPLC - UV 
• Dehalococcoides sp by Polymerase Chain Reaction analysis 

Detailed information on methods, calibration criteria, project-required reporting limits, and QC 
acceptance criteria are presented Section 8.0. 

5.4 Field Quality Control Samples 
QC samples will be collected and analyzed during the project to assess the consistency and 
performance of the sampling program. Field QC samples for this project will include field 
duplicates, equipment rinsate samples, trip blanks for water samples, and temperature blanks. 

5.4.1 Field Duplicates 
Duplicate pairs consist of two samples of the same matrix (an original and a duplicate) collected 
at the same time and location to the extent possible, using the same sampling techniques. The 
purpose of duplicate samples is to evaluate the variability of the contaminant distribution in the 
sampled matrix. Duplicate samples will be collected at a frequency of 10 percent for VOC, 
SVOC, PCBs, metals, and TPH extractables (diesel) analysis only. Duplicate samples will not 
be collected for waste samples or natural attenuation parameters. 

5.4.2 Equipment Rinsate Samples 
Equipment rinsate samples are used to evaluate the effectiveness of the decontamination 
procedure and to identify potential cross-contamination during sampling events. Disposable 
sampling equipment will be used for this project. If any nondisposable sampling equipment 
(i.e., submersible pumps will used then equipment rinsate samples will be collected. Rinsate 
samples consist of reagent-grade water collected from the final rinse of the decontamination 
process. Rinsate samples will be collected from the sample equipment, placed in appropriate 
precleaned containers supplied by the analytical laboratory, and analyzed for the same analytes 
as the field samples. Equipment rinsate samples will be collected once per sampling event (from 
nondisposable sampling equipment) to verify that decontamination procedures are effective. 

5.4.3 Trip Blanks 
Each cooler containing water samples for VOC analysis will contain a trip blank. Trip blanks 
are 40-milliliter (mL) volatile organic analysis (VOA) vials of analyte-free water, which are kept 
with the field sample containers from the time they leave the laboratory until the time they are 
returned to the laboratory. The purpose of trip blanks is to determine if samples have been 
contaminated with VOCs during transportation or sample collection. One trip blank is needed 
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for one day sampling of groundwater samples for VOC analysis. Trip blanks will not be 
analyzed with wastewater samples. 

5.4.4 Temperature Blanks 
Each cooler will be shipped with a temperature blank. A temperature blank is a sample container 
filled with tap water and stored in the cooler during sample collection and transportation. The 
laboratory will record the temperature of the temperature blank immediately upon receipt of the 
samples. 

5.4.5 Matrix Spike and Matrix Spike Duplicate 
The laboratory will analyze a matrix spike (MS)/matrix spike duplicate (MSD) for every 
20 water samples submitted for VOC and SVOC analysis. In order for the laboratory to prepare 
a project-specific MS/MSD, field personnel will collect extra sample volumes for water samples. 
Field personnel will designate one sample per every 20 for MS/MSD analysis on the 
Chain-of-Custody (COC) form. Waste samples will not be submitted as MS/MSD samples . 
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6.0 Field Methods and Sampling Procedures 

This section describes container and preservative requirements, and sample collection 
procedures. 

6.1 Sample Containers, Preservatives, and Holding Times 
Sample containers for water will be certified precleaned according to EPA protocols. Tables 2a 
and 2b lists the sample container, preservative, and holding time requirements for water and soil 
samples. 

6.2 Sampling Method Requirements 
This section presents field methods and sampling procedures including groundwater sampling, 
decontamination, sample handling, and documentation procedures. The descriptions provided in 
this section summarize the important points of the Shaw SOPs included in the Standard Quality 
Procedures and Standard Operating Procedures Manual (IT, 2000b). The manual will be kept 
on file at the job site for the field personnel's reference. Copies of the SOPs will be made 
available to the overseeing regulatory agency upon written request to the Navy Remedial Project 
Manager . 

6.2.1 Groundwater Sampling Procedures 
Groundwater monitoring wells will be sampled in accordance with the procedures described in 
this section. The wells will be purged, by a micro-purging technique, prior to sampling using a 
submersible and/or peristaltic pump. 

The following standard procedures will be followed when sampling a monitoring well. 

1. Don appropriate personal protective equipment (PPE), following the Site Health and 
Safety Plan guidance. 

2. Confirm the well identification at each monitoring well. Preferentially collect samples 
from wells with the lowest expected contaminant concentrations to the highest 
expected concentrations to minimize the potential for cross-contamination. 

3. Calibrate field instruments in accordance with the manufacture's directions. Record 
all calibration documentation in the field logbook or on the Groundwater Monitoring 
Data Form (Figure 4). 

4. Measure the depth to water at each monitoring well using an electronic water level 
indicator probe. Record the water level measurement to the nearest 0.01 of the foot on 
the "Groundwater Sampling Log" form. Decontaminate the water level indicator 
before each measurement according to the procedure in Section 6.3 . 
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5. Carefully lower the pump into the well with as little disturbance to the groundwater as 
possible. Place the intake to the pump at the middle of the screen interval. The pump 
speed will be set so that the water level in the well does not drop more than 0.33 of the 
initial water level reading. The water level should be monitored and the pump flow 
adjusted until a steady state is achieved (inflow and outflow are approximately 
equivalent). 

6. Purge the well at a flow rate of 300 to 500 milliliters per minute. Monitor water 
quality parameters (i.e., DO, conductivity, ORP, turbidity, pH, and temperature) every 
3 to 5 minutes during purging. If possible use in-line monitoring equipment to 
increase the reading stability. Record the water quality parameters, well location, 
date, time, and equipment used on the sample collection log (Figure 3). If the water 
quality parameters are stable for three consecutive readings, collect samples for 
chemical analysis. Stabilization is achieved if successive readings are within plus or 
minus 0.1 pH units, plus or minus 1 degree Celsius for temperature, 3 percent 
conductivity, and 10 percent dissolved oxygen readings. Turbidity and ORP readings 
will be collected but will not be used as a stabilization parameter. If the water quality 
parameters have not stabilized, continue purging until stabilization occurs or three 
calculated well volumes have been purged. 

7. After stabilization, fill the appropriate sample containers, from the pump discharge 
line. Sample containers will be filled in the following order: volatiles, semivolatiles, 
and inorganics. Collect field QC samples (e.g., field duplicates) as required. Sample 
containers for voes will be filled using a flow rate of less than or equal to 
100 milliliters per minute. The VOC containers will be filled to capacity such that 
there are no air bubbles remaining in the containers. 

Note: Do not stop the pump after stabilization and prior to sample collection. 

8. Samples for dissolved metals will be field filtered through a 0.45 micrometer inline 
disposable filter. 

9. At the end of sampling disassemble tubing from the pump. Close and lock the well 
top. 

10. Label, package, and prepare the samples for shipment to the laboratory in accordance 
with IT SOPs 2.1 and 17 .1 (2000b ). Preparation for shipment includes completion of 
COC from (Figure 4) according to IT SOP 1.1. Transfer the samples to cold storage 
after collection. 

6.2.2 Soil Sampling Procedures 
Soil samples will be collected in accordance with the procedures described in this section and 
IT SOP 3.2, "Subsurface Soil Sampling." The Post-Stage 1 (anaerobic) and Stage 2 (aerobic) 
soil samples will be collected in the saturated zone at corresponding depths to the baseline soil 
sampling collected under the EMAC contract . 
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1. Don appropriate personal protective equipment (PPE), following the Site Health and 
Safety Plan gui<jance. 

2. Confirm the well identification where adjacent soil boring will occur. Collect soil 
samples in either brass, stainless or acrylic tubes positioned within the soil sampler on 
the drill rig. 

3. Collect samples for VOCs following IT SOP 3.5 using an EnCore™ sampling device 

4. Record cuttings or core soil properties on boring log form in accordance with the 
IT SOP 15.1. 

5. Monitor air in the breathing zone for target air monitoring compounds 

6. Upon completion of the sampling effort, grout borehole to the surface 

Label, package, and prepare the samples for shipment to the laboratory in accordance with the 
IT SOPs 2.1 and 17 .1. Preparation for shipment includes completion of COC form (Figure 5) 
according to IT SOP 1.1. Transfer the samples to cold storage after collection. 

6.2.3 Wastewater Sampling Procedure 
Wastewater will be collected from the storage container using a disposable bailer. Samples will 
be collected using the following procedure: 

1. Obtain an unused disposable bailer for each sampling event. 

2. Put on a new, clean, and chemical-resistant pair of disposable gloves. 

3. Tie the bailer to a nylon cord. 

4. Lower the bailer into the containment area. Allow sufficient time for the bailer to fill 
with water. 

5. Retrieve the bailer and fill appropriate bottle(s) for analyses being requested. 

6. Cap the bottle(s) and wipe any moisture from the outside of the bottle(s). 

7. Place a sample label, completed with the information described in Section 6.5.1, on 
the bottle. 

8. Place the bottle in a resealable bag. 

9. Place the resealable bag containing the sample in a cooler with bagged ice for 
shipment to the analytical laboratory. 

Label, package, and prepare the samples for shipment to the laboratory in accordance with the 
IT SOPs 2.1 and 17.1. Preparation for shipment includes completion of COC form (Figure 4) 
according to IT SOP 1.1. Transfer the samples to cold storage after collection. 
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Waste profiling sample collection will be collected from 55-gallon drums using disposable 
sampling scoops. The following steps summarize the sampling procedures to be performed: 

6.3 

1. Obtain disposable sampling scoops and sample containers. 

2. Put on a new, clean, and chemical-resistant pair of disposable gloves. 

3. Select sampling location within the drum. Use a shovel or trowel to reach soil at 
depth. 

4. Fill the appropriate sample jars with soil for each grab sample location. 

5. Collect samples for VOCs following IT SOP 3.5 using an EnCore™ sampling device. 

6. Place the sample container in a resealable bag. 

7. Place a sample label, completed with the information described in Section 6.5.1, on 
the sample containers. 

8. Package and prepare the samples for shipment to the laboratory in accordance with the 
IT SOPs 2.1 and 17.1. Preparation for shipment includes completion of COC form 
(Figure 4) according to IT SOP 1.1. Transfer the samples to cold storage after 
collection . 

Decontamination Procedure 
Decontamination ofnondisposable sampling equipment that comes in contact with samples (such 
as submersible pumps) will be performed according to IT SOP 6.1 to prevent the introduction of 
extraneous material into samples, and to prevent cross-contamination between samples. All 
sampling equipment will be decontaminated by washing with a non-phosphate detergent such as 
Liquinox™ or equivalent. Decontamination water will be collected in 55-gallon DOT-approved 
drums or a poly-tank. 

The following procedures will be used for decontamination of nondisposable sampling 
equipment: 

1. Wash with the nonphosphate detergent and water solution. This step will remove 
contamination from the equipment. The nonphosphate detergent will be diluted as 
directed by the manufacturer. 

2. Rinse with potable water. This step will rinse the detergent solution away from the 
equipment. Change the water frequently. 

3. Rinse with deionized water. This step will rinse any detergent solution and potable 
water residues. Rinsing will be done by applying the deionized water from a stainless 
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steel Hudson-type sprayer, Nalgene™ squeeze bottle or equivalent while holding 
equipment over a 5-gallon bucket. 

6.4 Field Instrument Operation 
Field meters will be used to collect water quality parameters such as pH, conductivity, ORP, DO, 
and temperature. Ferrous iron and bromide will also be measured in the field using Hach 8146 
and ion-selective probe, respectively. The meters will be calibrated and operated according to 
the manufacturer's directions. Field meter calibrations will be checked daily prior to use and the 
calibration check will be recorded in the field logbook or on the Groundwater Monitoring Data 
Form. Results for field measurements will be recorded on the Groundwater Monitoring Data 
Form (Figure 4). 

6.5 Sample Numbering 
All samples submitted to the analytical laboratory will be uniquely numbered with the 
groundwater monitoring well (or temporary well) identification (ID). The well ID will be 
appended with a date or sequential number to distinguish each sampling event. Waste samples 
will be numbered with the storage tank ID or other appropriate distinguishing location ID. The 
sample number will be recorded in the field logbook at the time of sample collection. A 
complete description of the sample and sampling circumstances will be recorded in the 
permanently-bound field logbook, and referenced to the unique sample identification number. 

6.5.1 Sample Labeling 
Sample labels will be filled out with indelible ink and affixed to each sample container. If 
nonwaterproof labels are used, then each sample label will be covered with clear tape to keep it 
dry. Sample containers will be placed in resealable plastic bags to protect the sample from 
moisture during transportation to the laboratory. Each sample container will be labeled with the 
following, at a minimum: 

1. Sample identification number 
2. Sample collection date (month/day/year) 
3. Time of collection (24-hour clock) 
4. Project number (i.e., 831667) 
5. Sampler's initials 
6. Analyses to be performed 
7. Preservation (if any) 
8. Location (i.e., RU-CS Building 134) 

6.5.2 Sample Packaging and Shipment 
The shipping of samples to the analytical laboratory by land delivery services will be performed 
according to the DOT regulations. The International Air Transportation Association regulations 
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will be adhered to when shipping samples by air courier services. Transportation methods will 
be selected to assure that the samples arrive at the laboratory in time to permit testing according 
to established holding times and project schedules. No samples will be accepted by the receiving 
laboratory without a properly prepared COC record and properly labeled and sealed shipping 
container( s ). 

Packaging of sample containers will be based on the level of protection a sample will require 
during handling, shipping, and storage. Protection may vary according to sample type, sample 
media, suspected amount of hazardous substances, required testing, and handling and storage 
conditions. Proper packaging will be based on the following considerations: 

1. Type and composition of inner packing (e.g., plastic bags, metal cans, absorbent 
packing material, and ice for preservation) 

2. Type and composition of overpacks (e.g., metal or plastic coolers, cardboard box, rock 
core box, and undisturbed tube rack) 

3. Method of overpack sealing (e.g., strapping tape, custody seals) 

4. Marking and labeling of overpacks (e.g., laboratory address, any appropriate 
DOT Hazard Class Labels, and handling instructions) 

Upon collection, samples will be handled according to IT SOP 2.1. After sample collection, 
sample labels will be affixed to each sample container. If nonwaterproof labels are used, each 
sample label will be covered with clear tape to keep the label dry. All sample bottles will be 
placed in a resealable plastic bag to keep the container dry. All glass sample containers will be 
protected with bubble wrap or other protective packaging material. A temperature blank will be 
placed in every cooler with samples. 

Samples to be shipped by commercial carrier will be packed in a sample cooler. Ice, double 
bagged in resealable bags, will be added to the cooler in sufficient quantity to keep the samples 
cooled to 4±2 degrees Celsius (°C) for the duration of the shipment to the laboratory. Sample 
cooler drain spouts will be taped from the inside and outside of the cooler to prevent any leakage. 
Saturday deliveries will be coordinated with the laboratory. 

If samples are picked up by a laboratory courier service, the COC form will be completed and 
signed by the laboratory courier. The cooler will then be released to the courier for 
transportation to the laboratory. 

If a commercial carrier is used, the COC form will include the airbill number in the "transfers 
accepted by" column, and will be sealed in a resealable bag. The COC form will then be taped 
to the inside of the sample cooler lid. The cooler will be taped shut with strapping tape, and two 

• custody seals will be taped across the cooler lid: one seal in the front and one seal in the back. 
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Clear tape will be applied to the custody seals to prevent accidental breakage during shipping. 
The samples will then be shipped to the analytical laboratory. A copy of the courier airbill will 
be retained for documentation . 
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7.0 Sample Custody and Documentation 

Sampling information will be recorded on a COC form, in a permanently bound field logbook 
and groundwater monitoring data form. All entries will be legible and recorded in ink. 

7.1 Chain of Custody 
Figure 5, "Chain-of-Custody Record," will be completed according to the requirements of 
IT SOP 1.1. In addition to providing a custody exchange record for the samples, the COC record 
serves as a formal request for sample analyses. The COC records will be completed, signed, and 
distributed as follows: 

• One copy retained by the sample coordinator for inclusion in the project files 
• The original sent to the analytical laboratory with the sample shipment 

After the laboratory receives the samples, the sample custodian will inventory each shipment 
before signing for it, and note on the original COC record any discrepancy in the number of 
samples, temperature of the cooler, or broken samples. The Project Chemist will be notified 
immediately of any problems identified with shipped samples. The Project Chemist will, in turn, 
notify the Project QC Manager, and together they will determine the appropriate course of 
action. The Project Chemist will also notify the Project Manager if the project budget and 
schedule may be impacted. 

The laboratory will initiate an internal chain of custody that will track the sample within the 
various areas of the laboratory. The relinquishing signature of the sample custodian and the 
custody acceptance signature of the laboratory personnel transfer custody of the sample. This 
procedure is followed each time a sample changes hands. The laboratory will archive the 
samples and maintain their custody as required by the contract or until further notification from 
the Project Chemist, at which time the samples will either be returned to the project for disposal 
or disposed of by the laboratory. 

7.2 Field Sample Custody 
The COC record will be the controlling document to assure that sample custody is maintained. 
The COC record will be initiated in the field by sampling personnel upon collecting a sample. 
Each individual who has the sample(s) in his/her possession will sign the COC. Each time the 
sample custody is transferred, the former custodian will sign the COC on the "Relinquished by" 
line, and the new custodian will sign the COC on the "Received by" line. The date, time, and the 
name of their project or company affiliation will accompany each signature . 
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The waybill number or courier name will be recorded on the COC when a commercial carrier is 
used. The shipping container will be secured with two custody seals, thereby allowing for 
custody to be maintained by the shipping personnel until receipt of the laboratory. 

If the laboratory sample custodian judges sample custody to be invalid (e.g., custody seals have 
been broken), the laboratory will initiate a Nonconformance Report. The Project Chemist will be 
immediately notified. The Project Chemist will, in tum, notify the Project Manager and the 
Project QC Manager. The Project Manager will make a decision, in consultation with the client, 
as to the fate of the sample(s) in question on a case-by-case basis. The sample(s) will either be 
processed "as-is" with custody failure noted along with the analytical data, or rejected with re
sampling scheduled, if necessary. The nonconformance associated with the samples will be 
noted on the appropriate certificate or analysis or case history. 

7.3 Field Logbooks 
A permanently bound field logbook with consecutively numbered pages will be assigned to this 
project. All entries will be recorded in indelible ink. Document corrections will be made 
following the procedure described in Section 7 .4, "Document Corrections." At the end of each 
workday, the responsible sampler will sign the logbook pages, and any unused portions of a 
logbook page will be crossed out, signed, and dated . 

If it is necessary to transfer the logbook to another person, the person relinquishing the logbook 
will sign and date the last page used, and the person receiving the logbook will sign and date the 
next page to be used. 

At a minimum, the logbook will contain the following information: 

1. Project name and location (on the front page of the log book) 
2. Date and time of collection for each sample in the upper right comer of each page 
3. Sample number 
4. Sample location (i.e., soil boring, sampling point, and monitoring well identifications) 
5. Sample type (i.e., soil and water) 
6. Composite or grab 
7. Composite type (the number of grab samples) 
8. Depth of sample 
9. Weather information (e.g., rain, sunny, approximate temperature, etc.) 
10. Containers used (e.g., metal liners, glass bottles, etc.) 
11. Requested analysis 

CoocDP-K\102569 Hunters pt (EMAC)VnSitu\SAF\SAP_f.doc 
522.04 7-2 Document Control Number NAV004--008-H 

Revision 0- June 4, 2004 



• In the graph paper portion of the Field Log Book, fill in the following information: 

1. Draw a map with sample locations or paste a copy of a map. Each sample location 
must be clearly identified on the map. Several sample locations may be presented on 
one page, refer to this page on the individual sample pages. 

2. Field analyses performed, including results, instrument checks, problems, and 
calibration records for field instruments. 

3. Descriptions of deviations from this SAP. 

4. Problems encountered and corrective action taken. 

5. Identification of field QC samples. 

6. List of QC activities. 

7. Verbal or written instructions from the Navy and IT Project QC Manager. 

8. Any other events that may affect the samples. 

Cross out the unused portion and sign each page. 

7.4 Document Corrections 
• Changes or corrections on any project documentation will be made by crossing out the item with 

a single line, initialing by the person performing the correction, and dating the correction. The 
original item, although erroneous, will remain legible beneath the cross-out. The new 
information will be written above the crossed-out item. Corrections will be written clearly and 
legibly with indelible ink . 

• 
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8.0 Laboratory Quality Control Program 

This section describes analytical QC procedures, including laboratory qualifications and QA 
program, and QC procedures associated with analytical methods. 

8.1 Laboratory Quality Control Checks 
The recovery of known additions is a part of laboratory analytical protocols. The use of 
additives at known concentrations allows detecting the matrix interferences and estimating the 
impact of these interferences when present. It also allows evaluating the efficiency of extraction 
procedures and overall accuracy of analysis. Laboratory internal QC checks at will include: 

• Laboratory control samples (LCS) 
• Laboratory control duplicates (LCD) 
• MSs 
• MSDs 
• Laboratory duplicates 
• Surrogate standards 
• Internal standards 
• Method and instrument blanks 
• Post-digestion spikes 

8.1.1 Laboratory Control Samples 
Laboratory control samples are matrix equivalent QC check samples (analyte-free water, 
laboratory sand, or sodium sulfate) spiked with a known quantity of specific analytes that are 
carried through the entire sample preparation and analysis process. The spiking solution used for 
LCS/LCD preparation is of a source different from the stock that was used to prepare calibration 
standards. 

8.1.2 Laboratory Duplicates 
For laboratory sample duplicate (SD) analyses, a sample is prepared and analyzed twice. 
Laboratory sample duplicates are prepared and analyzed with each batch of samples for most 
inorganic analyses. 

8.1.3 Matrix Spike and Matrix Spike Duplicate 
Matrix spike and matrix spike duplicate (MS/MSD) are QC check samples that measure matrix
specific method performance. MS and MSD samples are prepared by adding a known quantity 
of target analytes to a sample prior to sample digestion or extraction. In general, for organic 
compound and metal analyses, an MS/MSD pair is prepared and analyzed with each preparation 
batch or for every 20 field samples. The frequency of MS/MSD analysis depends on the project 
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• DQOs. For inorganic compound analysis, a single MS and a laboratory sample duplicate are 
often prepared and analyzed with each batch. The LCS results, together with matrix spike 
results, allow verifying the presence of matrix effects. 

8.1.4 Surrogate Standards 
Organic compound analyses include the addition, quantitation, and recovery calculation of 
surrogate standards. Compounds selected to serve as surrogate standards must meet all of the 
following requirements: 

• Are not the target analytes 
• Do not interfere with the determination of target analytes 
• Are not naturally occurring, yet are chemically similar to the target analytes 
• Are compounds exhibiting similar response to target analytes 

Surrogate standards are added to every analytical and QC check sample at the beginning of the 
sample preparation. The surrogate standard recovery is used to monitor matrix effects and losses 
during sample preparation. Surrogate standard control criteria are applied to all analytical and 
QC check samples, and if surrogate criteria are not met, re-extraction and re-analysis may be 
performed. 

• 8.1.5 Internal Standards 

• 

Some organic compound analyses include the addition, quantitation, and recovery calculation of 
internal standards. Internal standards are usually synthetic compounds, which are similar in 
chemical behavior to the target analytes. They are added to sample extracts at the time of 
instrument analysis, and are used to quantitate results through internal standards calibration 
procedures. Internal standard recoveries are used to correct for injection and detector variability. 
Gas chromatography (GC)/mass spectrometry (MS) must use internal standards and have 
acceptability limits for internal standard areas. Use of internal standard quantitation for 
GC methods is optional. 

8.1.6 Method Blanks 
A method blank is used to monitor the laboratory preparation and analysis systems for 
interferences and contamination from glassware, reagents, sample manipulations, and the general 
laboratory environment. A method blank is carried through the entire sample preparation 
process, and is included with each batch of samples. Some methods of inorganic analysis do not 
have a distinctive preparation step. For these tests the instrument blank, which contains all 
reagents used with samples, is considered to be the method blank . 
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• 8.1.7 Instrument Blanks 
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An instrument blank is used to monitor the cleanliness of the instrument portion of a sample 
analysis process. Instrument blanks are usually just the solvent or acid solution of the standard 
used to calibrate the instrument. During metals analyses one instrument blank is usually 
analyzed for every 10 samples. For GC and GC/MS analysis, instrument blanks are analyzed on 
an as-needed basis for troubleshooting and chromatography column carryover determination 
purposes. 

8.1.8 Post-Digestion Spikes and the Method of Standard Addition 
A post-digestion spike is used during metal analysis to assess analytical interference's that may 
be caused by general matrix effects or high concentrations of analytes present in the sample. A 
digested sample is spiked with the analyte of interest at a known concentration, and the spike 
recovery is used to estimate the presence and magnitude of interferences. 

If a post-digestion spike recovery fails to meet acceptance criteria, the Method of Standard 
Addition (MSA) will be used to quantitate the sample result. The MSA technique compensates 
for a sample constituent that enhances or depresses the analyte signal. To perform the MSA, 
known amounts of a standard at different concentrations are added to two to three aliquots of 
digested sample, and each spiked sample and the original unspiked sample are analyzed. The 
absorbance is then plotted against the concentration, and the resulting line is extrapolated to zero 
absorbance. The point of interception with the concentration axis is the indigenous concentration 
of the analyte in the sample. 

8.2 Data Quality Indicators 
This section defines the data quality indicators and their use for assessment of data quality. 

8.2.1 Precision 
Precision measures the reproducibility of measurements under a given set of conditions. The 
following equation illustrates the method for calculating relative percent difference (RPD) to 
assess a method's precision: 

2 x (Result- Duplicate Result) 
Precision as RPD 

Result + Duplicate Result 

The laboratory uses MS/MSD pairs to assess the precision of analytical procedures, with one 
MS/MSD pair analyzed for every batch of up to 20 samples. According to the Navy 
requirements, analytical laboratories perform MS/MSD on the Navy project samples. This 
allows determining whether matrix interferences may be present. 
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The laboratory uses LCS/LCD pairs when MSs are not practical due to the nature of sample or 
analytical method used, and they are prepared and analyzed with each batch of samples instead 
of MS/MSD. An LCS/LCD may also be prepared in place of an MS/MSD in the case that a 
sufficient sample volume was not obtained in the field to perform the MS/MSD analysis. For 
inorganic analyses, analytical precision is usually calculated based on the sample and sample 
duplicate results. 

The analytical laboratory will have statistically-based acceptability limits for RPDs established 
for each method of analysis and sample matrix. The advisory control limit of 30 percent may be 
used until statistical limits are determined. The laboratory will review the QC samples to ensure 
that internal QC data lie within the limits of acceptability. Any suspect trends will be 
investigated and corrective actions taken. 

Field Precision is evaluated by collecting and analyzing "blind" field duplicate samples (field 
QC samples) at a rate of one for every 10 samples. Sampling precision will be evaluated based 
on the RPD for field duplicate samples. The field precision acceptability limits will be 
30 percent for all groundwater analyses. 

Field precision will be monitored for evaluating of the sampling techniques and sample handling 
procedures. Analytical data will not qualify during the data validation process, based on the field 
precision values. 

8.2.2 Accuracy 
Accuracy measures the bias of an analytical system by comparing the difference of a 
measurement with a reference value. The percent recovery of an analyte, which has been added 
to the environmental samples at a known concentration before extraction and analysis, provides a 
quantitation tool for analytical accuracy. The spiking solutions used for accuracy determinations 
are not used for instrument calibrations. The following equation illustrates how accuracy is 
evaluated: 

Spiked Sample Result - Sample Result 
Accuracy as percent recovery= ---------------- x 100% 

Spiked Sample True Value 

Percent recoveries for MS, MSD, and LCS that are analyzed for every batch of up to 20 samples 
serve as a measure of analytical accuracy. Surrogate standards are added to all samples, blanks, 
MS, MSD, and LCS analyzed for organic contaminants to evaluate accuracy of the method and 
help to determine matrix interferences. 

As a general rule, the recovery of most compounds spiked into samples is expected to fall within 
a range of 70 to 130 percent. This range represents the EPA advisory acceptability limits for 
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MS, MSD, and LCS for all analysis methods (75 to 125 percent for metals analysis). The 
surrogate standard advisory acceptability limits are also 70 to 130 percent for all organic 
analyses with the exception of GC/MS methods, where these limits are specified in the methods 
for each matrix. Laboratories may use the advisory limits until the in-house statistically-based 
control limits are developed for each method of analysis and sample matrix. 

Control limits are defined as the mean recovery, plus or minus three standard deviations, of the 
20 data points, with the warning limits set as the mean, plus or minus two standard deviations. 
The laboratory will review the QC samples and surrogate standard recoveries for each analysis to 
ensure that internal QC data lie within the limits of acceptability. The laboratory will investigate 
any suspect trends and take appropriate corrective actions. 

8.2.3 Representativeness 
Unlike precision and accuracy, which can be expressed in quantitative terms, representativeness 
is a qualitative parameter. Representativeness is the degree to which sample data accurately and 
precisely represent a characteristic of a population, parameter variations at a sampling point, or 
an environmental condition. It is a qualitative parameter that depends on proper design of the 
sampling program. 

Field personnel will be responsible for ensuring that samples are representative of field 
conditions by collecting and handling samples according to approved SAP and field SOPs. 
Errors in sample collection, packaging, preservation, or chain-of-custody procedures may result 
in samples being judged non-representative and may form a basis for rejecting the data. 

Data generated by the laboratory must be representative of the laboratory database of accuracy 
and precision measurements for analytes in different matrices. Laboratory procedures for sample 
preparation will ensure that aliquots used for analysis are representative of the whole sample. 
Aliquots to be analyzed for volatile parameters will be removed before the laboratory 
composites/homogenizes the samples, to avoid losing volatile compounds during mixing. 

8.2.4 Comparability 
Comparability is a qualitative parameter expressing the confidence with which one data set can 
be compared with another, whether it was generated by a single laboratory or during 
interlaboratory studies. The use of standardized field and analytical procedures ensures 
comparability of analytical data. 

Sample collection and handling procedures will adhere to EPA-approved protocols. Laboratory 
procedures will follow standard analytical protocols, use standard units and standardized report 
formats, follow the calculations as referenced in approved analytical methods, and use a standard 

• ~utistical approach for QC measurements. 
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• 8.2.5 Completeness 
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• 

Completeness is a measure of whether all the data necessary to meet the project have been 
collected. For the data to be considered complete, they must meet all acceptance criteria 
including accuracy and precision and other criteria specified for an analytical method. The data 
will be reviewed and /or validated to keep invalid data from being processed through data 
collection. Completeness is evaluated using the following equation: 

Acceptable Results 
Completeness = x 100% 

Total Results 

The goal for completeness for all QC parameters, except holding times, will be 90 percent. The 
goal for holding times will be 100 percent. If these goals are not achieved, the sources of 
nonconformances will be evaluated to determine whether re-sampling and re-analysis is 
necessary. 

8.3 Project-Required Reporting Limits 
Following the Navy requirements, (NFESC, 1999), the laboratory will determine the Method 
Detection Limits (MDLs) for each method, instrument, analyte, and matrix by using the 
procedure described in Title 40 Code of Federal Regulations Part 136B. The MDL is defined as 
the minimum concentration of a substance that can be measured and reported with 99 percent 
confidence that the analyte concentration is greater than zero. 

An MDL study involves preparation/digestion and analysis of seven replicates of a given matrix 
spiked with target analytes at concentrations two to five times greater than the estimated MDL. 
The MDLs for metals in soil will be derived from the MD Ls for metals in water. At a minimum, 
the laboratory will conduct annual MDL studies. The laboratory will select the Practical 
Quantitation Limits (PQL) for all analytes at concentration levels that exceed the calculated 
MDLs by a factor of two to 10. 

Reporting limits for the project are presented in Tables 4 through 7. These limits may be 
elevated for individual samples if matrix interferences are encountered . 
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9.0 Laboratory Quality Assurance 

9.1 Laboratory Qualifications 
The analytical laboratories selected to analyze samples for this project will be certified by the 
California Department of Health Services through the Environmental Laboratory Accreditation 
Program for all the analytical methods required for the project. In addition, the laboratory will 
successfully complete NFESC Laboratory Evaluation Program prior to sampling activities and 
maintain that status throughout the project. 

Laboratories selected for the project must be capable of providing the required turnaround times, 
project QC, and data deliverables required by this SAP. 

9.2 Laboratory Quality Assurance and Quality Control Program 
Quality assurance is a set of operating principles that, if strictly followed during sample 
collection and analysis, will produce defensible data of known quality. Included in quality 
assurance are quality control and quality assessments. Quality control is a set of measures within 
a sample analysis methodology to assure that the process is in control. Quality assessment 
consists of procedures for determining the quality of laboratory measurements by use of data 
from internal and external quality control measures. 

A properly designed and executed QC program will result in a measurement system operating in 
a state of statistical control, which means that errors have been reduced to acceptable levels. An 
effective QA program includes the following elements: 

• Certification of operator competence 

• Internal QC checks, such as recovery of known additions through use of surrogate 
standards, matrix spikes, and laboratory control samples 

• Analysis of externally supplied standards 

• Analysis of reagent blanks 

• Calibration with standards using internal or external standard procedures 

• Calibration verification with second source standard 

• Analysis of duplicates 

• Maintenance of control charts 

Strict adherence to Good Laboratory Practices and consistent use of SOPs are also essential for a 
successful QC program. The laboratory will have the current revisions of the SOPs readily 
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available for all staff. At a minimum, SOPs will be written for the following procedures and 
methods: sample receipt/controVdisposal, sample preparation/extraction, sample analysis, results 
calculation, database management, health and safety, and corrective action. 

The analytical laboratory will have written SOPs defining the instrument operation and 
maintenance, tuning, calibration, method detection limit determination, QC acceptance criteria, 
blank requirements, and stepwise procedures for each analytical method. The SOPs will be 
available to the analysts in the laboratory. Any method that is subcontracted by the laboratory to 
another laboratory or sent to another facility of the same network of laboratories will have a prior 
approval of the Shaw Project Chemist. 

9.3 Calibration 
All instruments will be calibrated and the calibration acceptance criteria met before samples are 
analyzed. Calibration standards will be prepared with National Institute for Standards and 
Testing-traceable standards and analyzed per methods requirements. Initial calibration 
acceptance criteria documented in the laboratory SOPs will meet those of applicable guidance 
documents. The initial calibration will meet one of the following requirements: 

• The lowest concentration of the calibration standard is less than or equal to the PQL 
based on the final volume of extract or sample . 

• For each target analyte, at least one of the calibration standards will be at or below the 
regulatory limit (action level) as defined by the DQOs. 

Before samples are analyzed, initial calibration will be verified with a second source standard 
prepared at the mid-point of the calibration curve. Initial calibration verification will meet the 
acceptance criteria which are expressed in the laboratory SOPs. 

Daily calibration verification will be conducted at the method-prescribed frequencies, and will 
meet the acceptance criteria of applicable guidance documents. Daily calibration verification 
will not be used for quantitation of target analytes. 

Calibration data (calibration tables, chromatograms, instrument printouts, and laboratory 
logbooks) will be clearly labeled to identify the source and preparation of the calibration 
standard and, therefore, be traceable to the standard preparation records. 

Calibration requirements and acceptance criteria for organic and inorganic analysis are 
summarized in Tables 8 through 12 . 
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9.4 Preventive Maintenance 
The primary objective of a preventive maintenance program is to help ensure the timely and 
effective completion of a measurement effort by minimizing the down time of crucial analytical 
equipment due to expected or unexpected component failure. In implementing this program, 
efforts are focused in three primary areas: maintenance responsibilities; maintenance schedules; 
and adequate inventory of critical spare parts and equipment. 

Maintenance responsibilities for laboratory equipment are assigned to the respective laboratory 
managers. The laboratory managers then establish maintenance procedures and schedules for 
each major equipment item. These are contained in the maintenance logbooks assigned to each 
instrument. 

The effectiveness of any maintenance program depends, to a large extent, on adherence to 
specific routine maintenance for each major equipment item. Other maintenance activities may 
also be identified as requiring attention on an as-needed basis. Manufacturers' recommendations 
and/or sample throughput provide the basis for the established maintenance schedules, and 
manufacturers' service contracts provide primary maintenance for many major instruments 
(e.g., GC/MS instruments, atomic absorption spectrometers, analytical balances, etc.). 
Maintenance activities for each instrument are documented in a maintenance log . 

Along with a schedule for maintenance activities, an adequate inventory of spare parts is 
required to minimize equipment down time. This inventory emphasizes those parts (and 
supplies) which are subject to frequent failure, have limited useful lifetimes, or cannot be 
obtained in a timely manner should failure occur. 

The respective laboratory managers are responsible for maintaining an adequate inventory of 
necessary spare parts. Sufficient equipment is on hand to continue analyses in the event that an 
instrument encounters problems. In addition to backup instrumentation, a supply of spare parts 
such as gas chromatography columns, fittings, septa; atomic absorption lamps, mirrors, 
diaphragms; graphite furnace tubes; and other ancillary equipment is maintained. 

9.5 Training 
The laboratory will have an established policy and procedure on training and documenting of the 
analyst's competency. Each staff member that performs sample preparation and analysis will 
demonstrate their proficiency through preparation and analysis of four LCSs as described in the 
EPA SW-846. An analyst will be considered proficient if the acceptance criteria for method 
accuracy and precision are met. The laboratory will maintain all training records on file . 
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9.6 Supplies and Consumables 
The laboratory will inspect supplies and consumables prior to their use in analysis. The 
materials specifications in the analytical methods will be used as a guideline for establishing the 
acceptance criteria for these materials. Purity of reagents will be monitored by analysis of 
method blanks. An inventory and storage system for materials and supplies will assure use 
before manufacturers' expiration dates and storage under safe and chemically compatible 
conditions. 

9.7 Software Quality Assurance 
The generation, compilation, and reporting of electronic data are critical components of 
laboratory operations. To produce defensible data of known quality, the laboratory will develop 
a software QA plan or an SOP which describe activities related to data generation, reduction, and 
transfer with modem tools of data acquisition, and the policies and procedures for procurement, 
modification, and use of computer software. 

9.7.1 Software Validation 
The laboratory will have procedures in place to ensure that all software for data reduction, 
reporting, and transfer adequately and correctly performs all intended functions, and does not 
perform any unintended functions . 

The laboratory will verify, validate, and document the proper functioning of the software 
immediately after any new data acquisition and/or management systems have been installed at 
the laboratory. The baseline verification and validation may include the following actions: 

• Comparison of the computer printouts with reduced data and the raw data 
• Manual calculations to confirm correctness of all computer calculations 
• Comparison of the analytical report to the electronic deliverable files 

Baseline software validation will be documented in laboratory QA files. Continuing software 
verification will take place during sample analysis. To eliminate data entry errors during 
analytical sequence set-up, as part of data package review, the correctness of results will be 
checked by one manual calculation per QC batch during data review. This verification will be 
documented in the QNQC checklist for each data file. 

9.7.2 Software Security 
Only authorized and trained laboratory personnel will have access to the operating and data 
management software. Each analyst will be trained in software use for operating different 
functional areas of the software systems and have a password that allows access to these areas . 
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• 9.7.3 Manual Integration 
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Manual integration is sometimes necessary for proper compound quantitation in cases when 
there are overlapping or tailing peaks, and sloping baselines. When justified, manual integration 
can be conducted for standards, samples, and QC check samples. 

Manual integration may include valley-to-valley baselines, vertical peak separation or slope 
integration. The type of manual integration is a judgment call of an analyst experienced in GC. 

If a need for manual integration. arises, the analysts performing analysis will select a proper 
approach based on their professional judgment. Manual integration will be then conducted and 
documented in the data file. Once an approach has been selected, it will be consistently used for 
the similarly affected peaks. 

Manual integration documentation will include a copy of a computer-integrated chromatogram, a 
copy of a manually-integrated chromatogram, a brief justification description, and the name of 
the person who performed the manual integration. The Laboratory Manager will review and 
approve all manual integrations performed by analysts . 

ConcDP-K.H02569 Hunteni Pl (EMAC)\JnSitu\SAP.SAP_f.doc 
6 22.04 9-5 Document Control Number NAV004-008-H 

Revision 0- June 4, 2004 



• 

• 

• 

10.0 Laboratory Corrective Action 

Corrective action takes place when a circumstance arises that has a negative impact on the 
quality of the analytical data generated during sample analysis. For corrective action to be 
initiated, awareness of a problem must exist. In most instances, the individuals performing 
laboratory analyses are in the best position to recognize problems that will affect data quality. 
Keen awareness on their part can frequently detect minor instrument changes, drifts, or 
malfunctions, which can then be corrected, thus preventing a major breakdown in the quality 
control system in place. If major problems arise, they are in the best position to recommend the 
proper corrective action and initiate it immediately, thus minimizing data loss. Therefore, the 
laboratory personnel will have a prime responsibility for recognizing a nonconformance and the 
need for implementing and documenting the corrective action. If a situation arises requiring 
corrective action, the following closed-loop corrective action process will be used: 

1. 
2. 
3. 
4. 
5 . 

Define the problem. 
Assign responsibility for investigating the problem. 
Investigate and determine the cause of the problem. 
Determine corrective action course to eliminate the problem. 
Assign responsibility for implementing the corrective action. 

6. 
7. 

Determine the effectiveness of the corrective action and implement the correction. 
Verify that the corrective action has eliminated the problem. 

8. If not completely successful, return to Step 1. 

The personnel identifying or originating a nonconformance will document it to include the 
following items: 

• Identification of the individual(s) identifying or originating the nonconformance 
• Description of the nonconformance 
• Any required approval signatures 
• Method(s) for corrective action or description of the variance granted 
• Schedule for completing corrective action 

All affected project samples will be listed on the Nonconformance/Corrective Action Report. 
The laboratory Project Manager will notify the Shaw Project Chemist of any laboratory 
nonconformance affecting the samples. Nonconformance/Corrective Action Reports will be 
submitted to Shaw as part of data packages. Corrective action procedures for different types of 
analysis are presented in Tables 8 through 12 . 
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• 10.1 Batch Corrective Action 

• 

Analytical laboratory processes are batch processes, and the batch is a basic unit for the 
frequency of some quality control elements. A batch is a group of samples of similar matrix that 
behave similarly with respect to the procedures being employed. The following three types of 
batches can be identified at the analytical laboratory: 

• Preparation batch 
• Instrument batch 
• Sample delivery group (SDG) 

A preparation batch is a group of up to 20 field samples, which are prepared (e.g., extracted or 
digested) simultaneously or sequentially without interruption. Samples in each batch are of 
similar matrix (e.g., soil, sludge, liquid waste, and water), are treated in a similar manner, and are 
processed with the same lots of reagents. For organic compound analyses, each batch will 
contain a method blank, an LCS, and an MS/MSD pair. For inorganic compound analyses, each 
batch will contain a method blank, an LCS, an MS, and an SD. These QC check samples are not 
counted into the maximum batch size of 20. 

An instrument batch is a group of samples, which are analyzed within the same analytical run 
sequence. If the continuous operation of an instrument is interrupted (shut down for 
maintenance, etc.), a new instrument batch must be started. The instrument batch includes an 
instrument blank, calibration check standards, and extracts/digestates of the field samples and 
QC check samples. The number of samples in the analytical batch is not limited, but the 
frequency of the calibration check standard and instrument blank analysis is mandated in each 
particular method. 

For volatile organic compound analyses by GC or GC/MS, the preparation and instrument batch 
are the same, since the sample preparation (purge and trap) is performed as part of the instrument 
analysis. For these analyses, a batch is defined as a group of up to 20 field samples that are 
sequentially loaded on the instrument and analyzed as a single analytical run sequence. 
Laboratory QC check samples (method blank, an LCS, an MS/MSD pair) will be analyzed as 
part of the batch in addition to 20 field samples, as well as the calibration standard per method 
requirements. 

For CLP analyses, an SDG is defined as a group of 20 or fewer samples within a project that are 
received over a period of 14 days or less. An SDG is primarily a reporting format and is not 
limited to sample receipt groups, preparation batches, or analytical batches. 

Method quality control acceptance criteria determine whether a method is performing within 
• acceptable limits of precision and accuracy. There is a method component and a "matrix" 
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component to this determination. The method component measures the performance of the 
laboratory analytical processes during the sample analyses. The matrix component measures the 
method performance on a specific matrix. Some quality control elements uniquely measure the 
laboratory component of method performance but all QC elements measuring the matrix 
component contain the method component. 

Method blanks and laboratory control samples uniquely measure the method performance. 
Matrix spikes, matrix spike duplicates, laboratory sample duplicates, surrogate standards, and 
post-digestion spikes measure the matrix component of method performance. 

10.2 Method Blank 
The method blank measures laboratory-introduced contamination for the sample batch and batch 
corrective action is initiated when contamination is found. It may include re-analysis of the 
blank, re-analysis of the samples, re-preparation and re-analysis of the blank, QC, and samples, 
and assessment of the impact of the contamination on batch sample data. Although it is a goal to 
have no detected target analytes in the method blanks, analytes may be periodically detected in 
blanks due to the nature of the analysis or the reporting limit for the analyte. For example, 
methylene chloride, acetone, and 2-butanone (MEK) may sometimes be found in blanks for 
volatile organic compound analysis and the phthalate esters may sometimes be found in the 
blanks for semivolatile organic compound analyses. 

A method blank will be considered acceptable if the following conditions are met: 

• Target analytes are present at concentrations less than one half of the PQLs. 

• Target analytes are present at concentrations less than 5 percent of the regulatory 
limits for these analytes. 

• Target analytes are present at concentrations less than 5 percent of the sample results 
for these analytes. 

If the method blank results do not meet these acceptance criteria, the laboratory will initiate 
corrective action. 

The first step of corrective action is to assess the effect on the samples. For example, if an 
analyte is found only in the blank but not in any of the associated samples or if the target analyte 
in the blank is less than one twentieth the value in the sample, no corrective action is necessary. 

If corrective action is required, the method blank and any samples containing the same 
contaminant will be re-analyzed. If the contamination remains, the contaminated samples of the 
batch would be re-extracted and re-analyzed with a new method blank and QC check samples . 
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• 10.3 Laboratory Control Sample 

• 

• 

An LCS must meet the accuracy acceptance criteria for target analytes for the batch to be 
considered acceptable. If the target analytes are outside of the acceptance limits, corrective 
action will be initiated. Corrective action will include re-extraction and re-analysis of the whole 
batch, including method blank, samples, and QC check samples. 

If matrix spikes are not conducted, an LCS/LCD pair will be analyzed with each batch of 
samples. If the LCS/LCD are outside method acceptance criteria for accuracy and precision, the 
whole batch will be re-extracted and re-analyzed, including method blank, samples, and QC 
check samples. 

10.4 Matrix Spike and Matrix Spike Duplicate 
An MS/MSD pair is included with each batch of samples for organic compound analyses and 
MS and laboratory sample duplicate are included with each batch of samples for inorganic 
compound analysis. These QC check samples allow evaluating the accuracy and precision of 
analysis and the influence of matrix effects. 

Matrix spike data evaluation is more complex than blank or LCS data evaluation since matrix 
spikes measure matrix effects in addition to sample preparation and analysis effects. Sample 
heterogeneity, lithological composition of soil, and presence of interfering chemical compounds 
often negatively affect accuracy and precision of analysis. If the native concentration of target 
analytes in the sample chosen for spiking is high relative to the spiking concentration, the 
differences in the native concentration between the unspiked sample and the spiked samples may 
contribute a significant error in the precision and accuracy. The accuracy and precision in this 
case are not representative of the true method and matrix performance. 

If the accuracy of MS/MSD analysis is outside the acceptability limits, for any target analyte, the 
LCS will be evaluated. If the LCS accuracy limits are met, the MS/MSD recovery problem will 
be identified as matrix effect and no further action will be required. If the LCS accuracy limits 
are not met, corrective action will be implemented, and the affected samples and associated 
QC samples will be re-prepared and re-analyzed. 

If the MS/MSD or sample/sample duplicate pair fail in precision due to observed matrix 
interferences, sample inhomogeneity or the nature of the contaminant, corrective action will not 
be required, and the laboratory will make an appropriate notation in the case narrative . 
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• 10.5 Individual Sample Corrective Action 

• 

• 

In addition to batch corrective action, individual samples within a batch may also require 
corrective action. Re-extraction and re-analysis of individual samples will take place in the 
following situations: 

• Surrogate standard recoveries are outside acceptability limits. 

• Internal standard areas for GC/MS analyses are outside acceptability limits. 

• Errors have been made during sample preparation, and results of analysis are not 
conclusive . 
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11.0 Data Management 

This section describes the data management procedures for data review, verification, reporting, 
and validation. 

11.1 Data Reduction, Verification, and Reporting 
All analytical data generated by the laboratory in support of the Engineering Field Activity -West 
RAC projects will be reviewed prior to reporting to assure the validity of reported data. This 
internal laboratory data review process will consist of data reduction, three levels of documented 
review, and reporting. Review processes will be documented using appropriate checklist forms, 
or logbooks, that will be signed and dated by the reviewer. 

11.1.1 Data Reduction 
Data reduction involves the mathematical or statistical calculations used by the laboratory to 
convert raw data to the reported data. Reduction of analytical data will be performed by the 
laboratory as specified in each of the appropriate analytical methods and laboratory SOPs. For 
each method, all raw data results will be recorded using method-specific forms or a standardized 
output from each of the various instruments . 

All data calculations will be verified and initialed by personnel both generating and approving 
them. All raw and electronic data, notebook references, supporting documentation, and 
correspondence will be assembled, packaged, and stored for a minimum of 10 years for future 
use. All reports will be held client confidential. If the laboratory is unable to store 
project-related data for 10 years, then it is the responsibility of the laboratory to contact Shaw to 
make alternative arrangements. 

11.1.2 Laboratory Data Verification and Review 
The laboratory analyst who generates the analytical data will have the primary responsibility for 
the correctness and completeness of data. Each step of this verification and review process will 
involve the evaluation of data quality based on both the results of the QC data and the 
professional judgment of those conducting the review. This application of technical knowledge 
and experience to the evaluation of data is essential in ensuring that data of known quality are 
generated consistently. All data generated and reduced will follow well-documented in-house 
protocols . 
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• Level 1. Technical (Peer) Data Review-Analysts will review the quality of their work based on 
an established set of guidelines, including the QC criteria established in each method, in this 
QC Plan and as stated within the laboratory QA Manual. This review will, at a minimum, ensure 
that the following conditions have been met: 

• 

• 

• Sample preparation information is correct and complete 
• Analysis information is correct and complete 
• Appropriate SOPs have been followed 
• Calculations are verified 
• There are no data transposition errors 
• Analytical results are correct and complete 
• QC samples are within established control limits 
• Blanks and laboratory control samples are within appropriate QC limits 
• Special sample preparation and analytical requirements have been met 

Documentation is complete, for example, any anomalies and holding times have been 
documented and forms have been completed. 

Level 2. Technical Data Review-'.I'his review will be performed by a supervisor or data review 
specialist whose function is to provide an independent review of data packages. This review will 
also be conducted according to an established set of guidelines and will be structured to verify 
the following finding of Level 1 data review: 

• All appropriate laboratory SOPs have been followed 

• Calibration data are scientifically sound, appropriate to the method, and completely 
documented 

• QC samples are within established guidelines 

• Qualitative identification of contaminants is correct 

• Manual integrations are justified and properly documented 

• Quantitative results and calculations are correct 

• Data are qualified correctly 

• Documentation is complete, for example, any anomalies and holding times have been 
documented and appropriate forms have been completed 

• Data are ready for incorporation into the final report 

• The data package is complete and is in compliance with contract requirements 
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• The Level 2 review will be structured so that all calibration data and QC sample results are 
reviewed and all of the analytical results from at least 10 percent of the samples are checked 
back to the sample preparation and analytical bench sheets. If no problems are found with the 
data package, the review will be considered complete. 

If any problems are found with the data package, an additional 10 percent of the sample results 
will be checked back to the sample preparatory and analytical bench sheets. This cycle will then 
be repeated until either no errors are found in the data set checked or until all data have been 
checked. All errors and corrections noted will be documented. 

Level 3. Administrative Quality Assurance Data Review-The Laboratory QA Manager will 
review 10 percent of all data packages. This review should be similar to the review as provided 
in Level 2 except that it will provide a total overview of the data package to ensure its 
consistency and compliance with project requirements. All errors noted will be corrected and 
documented. 

11.1.3 Data Reporting 
This section details the requirements for data reporting and data package formats which will be 
provided by the laboratory. 

• Hard copy deliverables-All relevant raw data and documentation, including (but not limited to) 
logbooks, data sheets, electronic files, final reports, etc., will be maintained by the laboratory for 
at least seven years. The laboratory will notify Shaw 30 days before disposal of any relevant 
laboratory records. 

• 

Shaw will maintain copies of all COC forms until receipt of the laboratory report. Laboratory 
reports will be logged in upon receipt and filed in chronological order. The second copy of the 
report will be sent for third-party data validation. 

Data packages will be prepared to meet the requirements for data package contents that are 
presented in Tables 13 through 16. All groundwater samples will be delivered in 90 percent of 
the Level III requirements, and 10 Level IV requirements. Data packages for waste 
characterization samples will require a standard laboratory package. 

11.1.4 Electronic Deliverables 
The electronic data deliverable (EDD) will be in ASCII format. The analytical laboratory will 
follow the requirements stated in the Laboratory Interface Document for the Analytical 
Laboratory Electronic Data Deliverable. At project closeout, Shaw will submit a Navy 
Electronic Data Transfer System compatible electronic file to the Navy . 
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The laboratory will certify that the EDD and the hard copy reports are identical. Both the EDD 
and the hard copy will present results to two or three significant figures. For inorganic results, 
two significant figures will be used for results that are less than 10, and three significant figures 
will be used for results that are greater than 10. For organic results, one significant figure will be 
used for results that are less than 10, and two significant figures will be used for results that are 
greater than 10. The EDD for each sample delivery group will be due at the same time as the 
hard copy. 

Field information (date and time collected, sample identification, etc.) will be entered directly 
into the main database from the COC form or uploaded from electronic files generated in the 
field. 

Upon receipt by the Shaw Environmental Management System Data Manager, electronic data 
will be uploaded into a temporary access database. The uploaded data will be printed and 
proofread relative to the hard copy submitted by the laboratory. The reader will also check for 
irregularities in analyte identities, concentrations, and units. The uploaded data will also be 
processed to compare the fields against a list of required values. If any errors are returned by the 
program, the file will be manually edited or regenerated by the laboratory. If no errors are 
returned, the data will be uploaded into the main database. The laboratory database will be 
merged with the field database, and reports will be generated from the merged database . 

11.2 Data Validation/Review 
Since this is a treatability study, data validation by a third party will not be required. All 
analytical data will be reviewed by a Shaw Project Chemist. The data review will be in 
accordance with the EPA Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses (EPA, 1999), EPA Contract Laboratory Program Data National Functional 
Guidelines for Evaluating Inorganic Data Review (EPA, 2002), and the QC criteria specified in 
this document. 

11.3 Data Quality Assessment Report 
Based on data review, the Project Chemist will determine if the project DQOs have been met, 
and will calculate data completeness. To reconcile the collected data with project DQOs and to 
establish and document data usability, the Project Chemist will prepare a Data Quality 
Assessment Report (DQAR). The DQAR will cover the following topics: 

• Implementation of sampling design and analysis according to the approved SAP (or 
sample completeness and representativeness) 

• Proper frequency of field QC samples and the adequacy of field decontamination 
procedures 
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• Accuracy and precision of the data collected 

• Data comparability, if appropriate 

• Data usability for project decisions 

The DQAR will be included in the Final Project Report . 
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12.0 Quality Assurance Oversight 

The QA oversight for this project will include system audits of field activities and of the 
laboratory subcontracted by the Navy to perform the analysis. 

12.1 Laboratory Assessment and Oversight 
Systems and performance audits will be carried out by Shaw as independent assessments of 
sample collection and analysis procedures. The systems audit is a qualitative review of the 
overall sampling or measurement system, while the performance audit is a quantitative 
assessment of a measurement system. 

Audit results are used to evaluate if the analytical laboratories are able to produce data that fulfill 
the objectives established for the program and identify any areas requiring corrective action. 

12.1.1 Naval Facilities Engineering Service Center Laboratory Audits 
The laboratories will successfully complete an NFESC laboratory audit. An NFESC audit 
conducted in the past for a different project is an acceptable qualification. However, the audit 
and certification must be current. 

12.1.2 Technical Systems Audits 
A technical systems audit is an on-site, qualitative review of the sampling or analytical system to 
ensure that the activity is being performed in compliance with the SAP specifications, and that 
the collected data fulfill the project DQOs. 

Laboratories performing under this program may be required to have a pre-qualification (or 
periodic) systems audit performed by Shaw, depending on the scope of services to be provided, 
past performance, or other factors indicating a need to evaluate quality in this manner. 
Subsequently, the laboratories will respond to and address any project or technical concerns 
resulting from the audits. A follow-up audit may be performed to verify resolution of findings 
and observations as well as review the corrective measures taken. Laboratories found deficient 
will not be used on a project until the deficiencies are corrected and the laboratory accepted. 
Laboratories previously qualified for the types of testing to be performed on the project will not 
require pre-qualification provided that pre-qualification has been within the past year and the 
work performed has been acceptable . 
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The laboratory systems audit results will be used to review laboratory operations and to ensure 
that any outstanding corrective actions have been addressed. A laboratory systems audit will 
include the following critical areas: 

• Sample custody procedures 
• Calibration procedures and documentation 
• Completeness of data forms, notebooks, and other reporting requirements 
• Data review procedures 
• Storage, filing, and record keeping procedures 
• QC procedures and documentation 
• Operating conditions of facilities and equipment 
• Documentation of training and maintenance activities 
• Systems and operations overview 
• Security of laboratory automated systems 

After the audit, a debriefing session will be held for all participants to discuss the preliminary 
audit results. The auditor will then complete the audit evaluation and submit to the 
Project Manager and the laboratory an audit report including observations of the deficiencies and 
the necessary recommendations for corrective actions. Follow-up audits will be performed prior 
to completion of the project to ensure corrective actions have been taken . 

12.1.3 Performance Evaluation Audits 
Performance audits quantitatively assess the data produced by a measurement system. A 
performance audit involves submitting project-specific performance evaluation (PE) samples for 
analysis for each analytical method used in the project. The performance audit answers 
questions about whether the measurement system is operating within control limits and whether 
the data produced will meet the project DQOs. If there is a concern about the laboratory 
performance, or per the Navy request, Shaw will administer performance evaluation samples for 
the target analytes. 

Review of PE results include the following elements: 

• Correct identification and quantitation of the PE sample analytes 
• Accurate and complete reporting of the results 
• Measurement system operation within established acceptance limits for accuracy 

The concentrations reported for the PE samples will be compared to the known or expected 
concentrations spiked in the samples. The percent recovery will be calculated and the results 
assessed according to the acceptance limits, which are based on inter-laboratory studies. If the 
accuracy criteria are not met, the cause of the discrepancy will be investigated, and a second PE 
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• sample will be submitted. The PE sample results review will be documented in a report to the 
Project Manager. 

• 

• 

12.1.3.1 Performance Evaluation Sample Programs 
The off-site laboratory will participate in the EPA PE Water Supply and Water Pollution Studies 
programs or equivalent programs for state certifications. Satisfactory performance in these 
PE programs also demonstrate proficiency in methods used to analyze project samples. The 
laboratory will document the corrective actions to unacceptable PE results to demonstrate 
resolution of the problems. 

12.1.3.2 Magnetic Tape Audits 
Magnetic tape audits involve the examination of the electronic media used in the analytical 
laboratory to acquire, report, and store data. These audits are used to assess the authenticity of 
the data generated, and assess the implementation of good automated laboratory practices. 
Shaw may perform magnetic tape audits of the off-site laboratory when warranted by the project 
PE sample results, or by other circumstances. 

12.2 Field Audits 
The Shaw and the Navy QA Officers may schedule audits of field activities at any time to 
evaluate the execution of sample collection, identification, and control in the field. The audit 
will also include observations of COC procedures, field documentation, instrument calibrations, 
and field measurements. 

Field documents and COC forms will be reviewed to ensure that all entries are printed or written 
in indelible ink, dated, and signed. 

Sampling operations will be reviewed and compared to this SAP and other applicable SOPs. The 
auditor will verify that the proper sample containers are used, the preservatives are added or are 
already present in the container, and the documentation of the sampling operation is adequate. 

Field measurements will be reviewed by random spot-checking to determine that the instrument 
is within calibration, that the calibration is done at the appropriate frequency, and that the 
sensitivity range of the instrument is appropriate for the project. 

Audit findings will be documented in a report to the Shaw Program QC Manager and the 
Project Manager. Corrective action will be implemented as necessary. 

12.3 Sampling and Analysis Plan 
When circumstances arise that impact the original project DQOs, such as a significant change in 
work scope, the SAP will be revised or amended according to the requirements of 

ConcDP-K.1102569 Hunters Pt (EMAC)VnSitu\SAPISAP _I.doc 
6.22.04 12-3 Document Control Number NA V004-008-H 

Rel/ision 0- June 4, 2004 



• 

• 

• 

SWDIV EWI 3EN2.2. The modification process will be based on EPA guidelines, and direction 
from the Navy and QA Officer . 
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-
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Depth to Water a:-Depth to Bottom 
Screen [aterval 

· Puming Method: 0 Peristaltic Pump 0Bailer 0 Gnmfos Pump 
Pump Start Time: 

-. --- ,,. PURGE DATA 
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Volume (µs/ms) (mV) (ppm) NTU 
S1abilization tl-0.1 +/- 1° c +/-3% +/- 10",,{, t/- 100,,{, No Criteria 
criteria 

-. 
/ 

' 

Field Test Kits Results: 

Stabilization Criteria may chanR;e based on proiect specific requirements 
SAMPLING INFORMATION 

Sample Number. 
Sample Dateffime. 

Sampler CD: 
Weather Conditions: I I sunny I I rain I I overcast Of 

Sample Collection Method: 
Analyses & Volume Collected voe (82608). J voA 0 General Chemistry -I HOPE 0 

SVOC (8270C) - 2 AL 0 Other please specify 
TPH a3 diesel Im.oil· 2 AL 0 

OPE - High Density Polye1hvlerre TPH as gasoline I jet fucl · 2 VOA 0 
Al · Amber o,,e liter Gia rr Boule Metals · 1 HOPE 0 
VOA · Volacile Organic ,foalyris Vial Pesticide/PCB (8081 A/8082} · 2 AL 0 
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Tables 

(General notes for tables follow Table 16) 
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Table 1 
Project Personnel and Chemical Data Collection Responsibilities 

Position Responsibility 

U.S. Navy QAO • Provides governmental oversight of the IT QA Program. 

• Review and approves SAPs and SAP addendum's. 

• Provides quality-related directives through Contracting Officer's Technical Representative. 

• Provides technical and administrative oversight of IT surveillance audit activities. 

• Acts as point of contact for all matters concerning QA and the Navy's Laboratory QA Program. 

• Prepares governmental budget estimates for all QA functions included in IT contracts. 

• Coordinates training on matters pertaining to generation and maintenance of quality of data. 

• Authorized to suspend project execution if QA requirements are not adequately followed. 

Program Chemist • Reviews and approves the SAP. 

• Guides the selection of subcontract analytical laboratories. 

• Conducts field and laboratory audits. 

• Serves as a point of contact for the U. S. Navy QAO. 

• Develops corrective action as required. 

• Serves as a technical advisor to the project. 

Project Chemist • Develops the project DQOs and prepares the SAP. 

• Selects qualified subcontract laboratories. 

• Implements chemical data QC procedures and performs auditing of field performance. 

• Reviews laboratory data prior to use. 

• Coordinates data validation of laboratory data. 

• Reviews data validation report. 

• Prepares the appropriate sections of the report summarizing the project activities. 

Field Technician • Performs all sampling in accordance with approved SAP. 

• Ensures that field QC samples are collected as specified in the FSP. 

• Completes field documentation. 

• Coordinates laboratory and field sampling activities. 

• Implements field corrective actions as required . 
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Table2a 
Groundwater Sampling Locations and Frequency 

Aqueous Sample 
3X40 ml V 3X40 ml V Container 

Aqueous 
HCL to pH<2, 4 +/. 2' C Preservative 

Extraction 
NA Holding nme 

Analysis 14 days, 7 days 
Holding Time if not preserved 

Analytical voes 
Parameter (EPA 82606)1 

Sample Location 

IR251W02A x 
IR25EW01A x 
IR25MW54A x 
IR25MW53A x 
IR25MW55A x 
IR06MW44A x 
IR25MW17A x 
IR25MW37A x 
IR25MW37B x 
IR25MW38B x 
IR25MW42B x 
IR25MW11A x 
IR25MW15F x 
IR25MW39A x 
IR25MW39B x 
IR25MW51A x 

IR25MW900B x 
IR25MW901B3 

IR25MW904B x 
IR25MW902B x 
IR25MW56A x 
IR25MW57A x 

IR251W02A x 
IR25EW01A x 
IR25MW54A x 

ConcDP-K \102569 Hunters Pl (EMAC)VnSitu\S/JPISAP J OOC 
622.04 

NA 

14 days 

Methane, ethane, ethene 
(RSK SOP 175) 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 

1X1LA 

7 days 

40 days 

TPH- E as diesel, 
(EPA8015B) 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 

1X1 LA 

4+/·2•C 

7days 

40 days 

svocs 
(EPA8270C) 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 

• 
1X1 LA 1X0.5 LHDPE 1X0.5 LHDPE NA 1X0.5 LHDPE 

HNO.topH<2 4+/·2•C NA 4+/·2°C 

7 days NA NA NA NA 

40 days 6mos. 28 days/ 48 hours 
NA 28 days 28 days for mercury for NO. 

Bromide by Ion 
PCBe Dissolved Metals Anions; Nitrate, SuWate Ferrous Iron by Selective Probe 

(EPA8082) (EPA 6010B/6020A/7000) (EPA 300.019056) Hach 81462 and/or 
EPA 300.01320.1 

Baseline, stage I and stage 2, Groundwater Sampling 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 

x x x x x 
x x x x x 
x x x x x 
x x x x x 

Anaerobic Stage 1 (Phases 1 and 2) Groundwater Sampling 

Weekly for 1 Month and Biweekly for 5 Months 
x x x x 
x x x x 
x x x x 

Page 1 of4 

1X0.5L 
1X0.5 LHDPE 1X0.25L 

HOPE HOPE 

4+1-2'C NaQH+ 
4+1-2°C zinc acetate 

NA NA NA 

14days 7 days 28 days. 

Alkalinity sum de COD 
(EPA310.1) (EPA376.2) (EPA410.4) 

x x x 
x x x 
x x x 
x x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

x x 
x x 
x x 
x x 

x x 
x x 
x x 

1X250 ml HOPE 

ll>SO• to pH<2 

NA 

28days. 

TOC 
(EPA415.1\9060) 

x 
x 
x 
x 

x 
x 
x 

• 
1X0.5LHDPE 1X0.5 L HOPE 

Phosphoric acid, 
4+/·2'C 4+1·2'C 

NA NA 

28days 28 days 

Acetate and Dihalococcoides 
Propionate (DHC) 

x x 

x x 
x x 

x 
x 
x 

DocumentCoolroJNutriwNAV004--008-H 
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• 
Table 2a (Continued) 
Groundwater Sampling Locations and Frequency 

Aqueous Sample 
3X40 ml V 3X40mLV Container 

Aqueous 
HCL to pH<2, 4 +/· 2' C Preservative 

Extraction 
NA Holding Time 

Analysis 14 days, 7 days 
Holding Time ff not preserved 

Analytical voes 
Parameter (EPA 82608)1 

Sample Location 

IR25MW53A x 
IR25MW56A x 
IR25MW55A 

IR06MW44A 

IR25MW17A 

IR25MW37A 

IR25MW37B 

IR25MW38B 

IR25MW42B 

IR25MW11A 

IR25MW15F 

IR25MW39A 

IR25MW39B 

IR25MW51A 

IR25MW900B 

IR25MW901B3 

IR25MW904B 

IR25MW902B 

IR25MW57A 

IR251W02A x 
IR25EW01A x 
IR25MW54A x 
IR25MW53A x 
IR25MW55A x 
IR06MW44A x 
IR25MW17A x 
IR25MW37A x 
IR25MW37B x 
IR25MW38B x 

CorK;DP-K \102569 Hunters pt (EMAC)lJnSitu\SAASAP J cb: 
6.2204 

NA 

14 days 

Methane, ethane, ethene 
(RSK SOP 175) 

x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

1X1 LA 

7 days 

40 days 

TPH· E as diesel, 
(EPA8015B) 

x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

1X1LA 1X1 LA 

4+/·2•C 

7days 7 days 

40 days 40days 

SVOCs PCBs 
(EPA8270C) (EPA8082) 

x 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

• 
1X0.5L HOPE 1X0.5 LHDPE NA 1X0.5LHDPE 1X0.5L 

HOPE 

HNO,to pH<2 4 +/.2• c NA 4+/·2'C 4+/·2'C 

NA NA NA NA NA 

6mos. 28 days/ 48 hours 
NA 28 days 14days 28 days for mercury for NO, 

Bromide by Ion 
Dissolved Metals Anions; Nitrate, Sulfate Ferrous Iron by Selective Probe Alkalinity 

(EPA 6010B/6020A/7000) (EPA 300.0/9056) Hach 8146' and/Or (EPA310.1) 
EPA 300.0/320.1 

Anaerobic stage 1 (Phases 1 and 2) Groundwater Sampling (Continued) 
Weekly for 1 Month and Biweekly for 5 Months 

x x x x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 

Post Anaerobic stage 1 Groundwater Sampling 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 

Page 2 of 4 

1X0.5 LHDPE 1X0.25L 
HOPE 

NaOH+ 
4+/·2-C zinc acetate 

NA NA 

7days 28 days. 

Sulfide COD 
(EPA376.2) (EPA410.4) 

x 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

1X250 ml HOPE 

H,SO, to pH<2 

NA 

28 days. 

roe 
(EPA415.1\9060) 

x 

x 
x 
x 
x 

• 
1X0.5 LHDPE 1X0.5 L HOPE 

Phosphoric acid, 4+/·2-C 4+/·2'C 

NA NA 

28 days 28 days 

Acetate and Dlhalococcoides 
Propionate (DHC) 

x 

x 
x 
x 
x 

Documen/Con/roiNutriJerNAV004-008-H 
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• • 
Table J11 (Co11li111lt'IO 
Groundwater S1111111ll11g Lor11tlons and Frequency 

Aqueous Sample 
3X40mL V 3X40mLV 1X1 LA 1X1 LA 1X1LA 1X0.5L HOPE 1X0.5LHDPE NA 1X0.5LHDPE 1X0.5L 1X0.5LHDPE Container HOPE -

Aqueous 
HCL to pH<2, 4 +/· 2° C 4+/·2°C HNO,to pH<2 4 +/.2° c NA 4+/.2'C 4+/·2'C 

NaOH+ 
Preservative zinc acetate 
Extraction 

NA NA 7 days 7days 7 days NA NA NA NA NA NA Holding Time 

Analysis 14 days, 7 days 
14 days 40 days 40 days 40 days 6mos. 28 days/ 48 houro 

NA 28 daya 14days 7days Holding Time If not preserved 28 daya for mercury for NO. 

Bromide by Ion 
Analytical voes Methane, ethane, ethene TPH· E as diesel, SVOCs PCBs Dissolved Metals Anions; Nitrate, Sulfate Ferrous Iron by Selective Probe Alkalinity Suttlde 
Parameter (EPA 8260B)' (RSK SOP 175) (EPA8015B) (EPA8270C) (EPA8082) (EPA 6010B/6020A/7000) (EPA 300.0/9056) Hach 81462 and/or (EPA310.1) (EPA376.2) 

EPA 300.01320.1 
Sampling Location Post Anaerobic Stage 1 Groundwater Sampling (Continued) 

IR25MW42B x x x x x x x x x x x 
IR25MW11A x x x x x x x x x x x 
IR25MW15F x x x x x x x x x x x 
IR25MW39A x x x x x x x x x x x 
IR25MW39B x x x x x x x x x x x 
IR25MW51A x x x x x x x x x x x 

IR25MW900B x x x x x x x x x x x 
IR25MW901B3 

IR25MW904B x x x x x x x x x x x 
IR25MW902B x x x x x x x x x x x 
IR25MW56A x x x x x x x x x x x 
IR25MW57A x x x x x x x x x x x 

Aerobic Stage 2 Phase 1 (Respiration) Groundwater Sampling 

Weekly Sampling for three months (Total of 12 sampling events) 
IR251W02A x x' x 1s1eventonly 

IR25EW01A x x' x 1s1 event only 

IR25MW54A x x' x 1• event only 
IR25MW53A x x' x 1• event only 
IR25MW56A x 

Aerobic Stage 2 Phase 2 (Cometabolism) Groundwater Sampling 

Twice a week sampling for 1st month and weekly sampling for 2•d month (Total of 12 sampling events) 
Manifold x x' 

IR25MW54A x x' 
IR25MW53A x x' 
IR25MW56A x' 

Eath sampHng event includes fhe following sampling Schedule (Total of 7 samples per event): 
Monday AM Pre circulal/on Sample IR25MW54A and IR25MIN53A 

Monday PM 

Monday PM 

Wednesday AM 

Circulation 

Circulalion closed 

Pre circulation 

ConcDP-K 1102569 Hunters Pl (EMA.C)\lnSllUISN'ISAP J.dlc 
6.2204 

Sample manifold 

Sample /R25MW54A and IR25MIN53A 

Sample /R25MW54A and IR25MIN53A 

1• event only 

1• event only 

1•eventonly 

Page3 of4 

1X0.25 L 1X250 ml HOPE HOPE 

4+/·2°C H,SO, to pH<2 

NA NA 

28 days. 28 days. 

COD TOC 
(EPA410.4) (EPA415.1\9060) 

x 
x 
x 

• 
1X0.5 LHDPE 1X0.5 LHDPE 

Phosphoric acid, 4+/·2•C 4+/·2'C 

NA NA 

28 days 28 days 

Acetate and Dlhalococcoldea 
Propionate (DHC) 

Documenl.ConlrolNUIOOerNAV004-()(XJ.H 
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• 
Table 2a (Continued) 
Groundwater Sampling Locations and Frequency 

Aqueous Sample 
3X40mLV 3X40mLV 

Container 

Aqueous 
HCL to pH<2, 4 +I· 2' C 

Preservative 

Extraction 
NA NA 

Holding Time 

Analysis 14 days, 7 days 14 days 
Holding Time if not preserved 

Analytical voes Methane, ethane, ethene 
Parameter (EPA 82608)' (RSK SOP 175) 

Sampling Location 

IR251W02A 

IR25EW01A x x 
IR25MW54A x x 
IR25MW53A x x 
IR25MW55A x x 
IR06MW44A x x 
IR25MW17A x x 
IR25MW37A x x 
IR25MW37B x x 
IR25MW38B x x 
IR25MW42B x x 
IR25MW11A x x 
IR25MW15F x x 
IR25MW39A x x 
IR25MW39B x x 
IR25MW51A x x 

IR25MW9008 x x 
IR25MW90183 

IR25MW9048 x x 
IR25MW902B x x 
IR25MW56A x x 
IR25MW57A x x 
1 Includes oxygenated additives and naphthalene 
2 Field test 
3 Groundwater level measurements only 
4 Includes methane only 

ComJP--K.\102569Hunt9rs Pl (EMAC}\lnS1tulS/IPtSAP Jcbc 
62204 

1X1 LA 1X1LA 

4+/·2'C 

7 days 7 days 

40 days 40 days 

TPH· E as diesel, svocs 
(EPA8015B) (EPA8270C) 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

x x 
x x 
x x 
x x 

5 Weekly for 2 months 

A denotes amber bottle. 

1X1 LA 

7 days 

40 days 

PCBs 
(EPA8082) 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 

• 
1X0.5 LHDPE 1X0.5L HOPE NA 1X0.5 LHDPE 1X0.5L 

HOPE 

HNO,to pH<2 4+/·2'C NA 4+/·2'C 4+/·2'C 

NA NA NA NA NA 

&mos. 28 days/ 48 houra 
NA 28 days 14 days 28 days for mercury for NO, 

Bromide by Ion 
Dissolved Metals Anions; Nitrate, Suffate Ferrous Iron by Selective Probe Alkalinity 

(EPA 6010B/6020A/7000) (EPA 300.0/9056) Hach 81482 and/or (EPA310.1) 
EPA 300.01320.1 

Post Aerobic Stage 2 Groundwater Sampling 

x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 

x x x x x 
x x x x x 
x x x x x 
x x x x x 
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1X0.5 LHDPE 1X0.25L 
HOPE 

NaQH+ 
4 +/·2°C zinc acetate 

NA NA 

7days 28 days. 

Sulfide COD 
(EPA376.2) (EPA410.4) 

x x 
x x 
x x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 

1X250 mL HOPE 

H,SO, to pH<2 

NA 

28 days. 

TOC 
(EPA415.1\9060) 

• 
1X0.5L HOPE 1X0.5 LHDPE 

Phosphoric acid, 4+/·2•C 4+/·2'C 

NA NA 

28 days 28 days 

Acetate and Dlhalococcoides 
Propionate (DHC) 

DocumenlConfro!NutriJerNAV004-008-H 
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• 

• 

• 

Table 2b 
Soil Sampling Locations and Frequency 

Soil Sample Adjacent 
3 Encore® 

Container Monitoring 
Devices Well ID 

Preservative 4 +/. 2° c 
Extraction 
Holding 48 hours 

Time 

Analysis 
Holding 14 days 

Time 

Analytical voes 
Parameter (EPA 5035/82608)1 

Sample 
Location 

IR25SB932 IR25MW54A x 
IR25SB933 IR25MW53A x 
IR25SB934 IR251W02A x 
IR25SB935 IR25MW55A x 

IR25SB936 IR25MW54A x 
IR25SB937 IR25MW53A x 
IR25SB938 IR251W02A x 
IR25SB939 IR25MW55A x 

1 Includes oxygenated additives and naphthalene 
2 Field test 
3 Groundwater level measurements only 
•amber bottle 

ConcDP-K.~102569 Hunters Pt (EMAC)VnSitu\SAP.SAP_f.doc 
6.22.04 

8 ouncea glass jar with Teflon™ -lined lid 

4 +/- 2° c 4 +/. 2° c 

14 days 14 days 

14 days 40 days 

TPH-E as diesel SVOCs 
(EPA 80158) (EPA 8270C) 

Post Anaerobic Stage 1 Soil Sampling 

x x 
x x 
x x 
x x 

Post Aerobic Stage 2 Soil Sampling 

x x 
x x 
x x 
x x 

4 +/- 20 c 4 +/. 2D c 
6mos. 

14 days 28 days for 
mercury 

6mos. 
40 days 28 days for 

mercury 

PCBs Total Metals 
(EPA8082) (EPA 601OB/7000) 

x x 
x x 
x x 
x x 

x x 
x x 
x x 
x x 

Document Control Number NA V004--008-H 
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• 

• 

Table 3 
Summary of Waste Profile Sampling and Analysis 

Location Number Number of QC Analysis 
of Field Samples1 
Samples 

Wastewater Profile Sampling 
Waste soil from 1 None TPH as diesel (EPA 5035/80158) 
well installation 

voes (EPA 82608/5035) 

Title 22 Metals (EPA 60108/7000) 

PC8s (EPA 8082) 

SVOC (EPA 8270C) 

Wastewater from 1 None TPH as diesel (EPA 80158) 
well purging and 

voes (EPA 82608) equipment 
decontamination ntle 22 Metals (EPA 60108/7000) 

PC8s (EPA 8082) 

SVOC (EPA 8270C) 

1. Field duplicates and MSIMSD samples will be collected for voe analysis only. 

ConcDP-K.1102569 Hunters pt (EMAC)VnSitu\SAPISAP _f.doc 
6.22.04 

Description 

Collected from waste drums 

Collected from wastewater holding 
tank 

Document Control Number NA V004-i!08-H 
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• Table4 
Reporting Limits 
EPA Method 8260B (Volatile Organic Compounds) 

• 

• 

Compound Name 

Benzene 

Bromobenzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

n-Butylbenzene 

sec-Butylbenzene 

tert-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

Dibromochloromethane 

Dibromo-3-chloropropane (DBCP) 

Dibromomethane 

Dichlorodifluoromethane 

Dichloromethane (Methylene Chloride) 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,3-Dichlorobenzene 

1,2-Dichloropropane 

1,3-Dichloropropane 

1,4-Dichlorobenzene 

2,2-Dichloropropane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1, 1-Dichloropropene 

1,2-Dibromoethane (EDB) 

ConcDP-K.1102569 Hunters Pt (EMAC)VnSitu\SAP\SAP_f.doc 
6122104 

Soil, µg/kg 

5.0 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

Water, µg/L 

0.5 

0.5 

1.0 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

2.0 

0.5 

0.5 

1.0 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

1.0 
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• 

• 

• 

Table 4 (continued) 
Reporting Limits 
EPA Method 8260B (Volatile Organic Compounds) 

Compound Name 

trans 1,2-Dichloroethene 

cis 1,2-Dichloroethene 

Ethylbenzene 

Hexachlorobutadiene 

lsopropylbenzene (cumene) 

4-lsopropyltoluene 

Methyl-tert-butyl ether (MTBE) 

Napthalene 

n-Propylbenzene 

Styrene 

Toluene 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,1, 1,2-Tetrachloroethane 

1, 1, 1-Trichloroethane 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (PCE) 

1, 1,2-Trichloroethane 

1,2,3-Trichlorobenzene 

1,2,3-Trichloropropane 

1,3,5-T rimethylbenzene 

1,2,4-T richlorobenzene 

1,2,4-Trimethylbenzene 

m&p-Xylenes 

o-Xylene 

Vinyl Chloride 

Tert-butyl alcohol 

Acetone 

2-Butanone (MEK) 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

ConcDP-K.i 102569 Hunters Pl (EMAC)VnSilu\SAP.SAP _f.doc 
6.22.04 

Soil, µg/kg 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

20 

10 

10 

10 

10 

Water, µg/L 

0.5 

0.5 

0.5 

1.0 

0.5 

0.5 

1.0 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

1.0 

0.5 

0.5 

20 

10 

10 

10 

10 
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• 

• 

Table 5 
Reporting Limits 
EPA Method 8270C (Semivolatile Organic Compounds) 

Compound Name 
Bis (2-chlorethyl)ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

2-Methylphenol 

Bis (2-chloroisopropyl)ether 

4-Methylphenol 

N-Nitroso-di-n-Propylamine 

Hexachloroethane 

Nitrobenzene 

lsophorone 

2-Nitrophenol 

2,4-Dimethylphenol 

Bis (2-chlorethoxy) Methane 

2,4-Dichlorophenol 

1,2,4-T richlorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachlorobutadiene 

4-Chloro-3-Methylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethyl Phthalate 

Acenaphthylene 

3-Nitroaniline 

Acenaphthene 

2,4-0initrophenol 

4-Nitrophenol 

Jibenzofuran 

2.4-Dinitrotoluene 

ConcDP-K1102569 Hunters Pt (EMAC)VnSitu\SAP\SAP_f.doc 
&'22/04 

Soil, µg/kg 
330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

1700 

330 

1700 

330 

330 

1700 

330 

1700 

1700 

330 

330 

Water, µg/L 
10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

50 

10 

10 

50 

10 

50 

50 

10 

10 
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Table 5 (continued) 
Reporting Limits 

• EPA Method 8270C (Semivolatile Organic Compounds) 

• 

• 

Compound Name Soil, µg/kg 
2,6-Dinitrotoluene 330 
Diethyl Phthalate 330 
4-Chlorophenyl Phenyl Ether 330 
Fluorene 330 
4-Nitroaniline 1700 
2-Methyl-4,6-Dinitrophenol 1700 
N-Nitrosodiphenylamine1 330 
4-Bromophenyl Phenyl Ether 330 
Hexachlorobenzene 330 
Pentachlorophenol 1700 
N-Nitrosodimethylamine 330 
Phenol 330 
Phenanthrene 330 
Anthracene 330 
Di-n-Butyl Phthalate 330 
Fluoranthene 330 
Pyrene 330 
Butyl Benzyl Phthalate 330 
3,3'-Dichlorobenzidine 660 
Benzo(a}anthracene 330 
Bis(2-ethylhexyl} Phthalate 330 
Chrysene 330 
Di-n-Octyl Phthalate 330 
Benzo(b }fluoranthene 330 
Benzo(k}fluoranthene 330 
Benzo(a}pyrene 330 
lndeno(1,2,3-cd}pyrene 330 
Dibenz(a,h}anthracene 330 
Benzo(ghi}perylene 330 
Benzoic Acid 1700 

1 N-Nitrosodiphenylamine subject to co-identification with diphenylamine . 

ConcDP-K:\ 102569 Hunters Pt (EMAC)VnSitu\SAP.SAP _f.doc 
6.22.04 

Water, µg/L 
10 

10 

10 

10 

50 

50 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

10 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 
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• 

• 

Table 6 
Reporting Limits 
Metal, TPH, and PCB Analyses 

Analyte 

Aluminum (Al) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Cadmium (Cd) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Molybdenum (Mo) 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Silver (Ag) 

Sodium (Na) 

Thallium (Tl) 

Vanadium (V) 

Zinc (Zn) 

Mercury (Hg) 

TPH-diesel 

ConcDP-K.1102569 Hunters Pt (EMAC)VnSitu\SAF'oSAP _f.doc 
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Soil, mg/kg 

Metals EPA Method 60108 (ICP) 

50 

10 

10 

10 

0.5 

0.5 

100 

5.0 

5.0 

5.0 

10 

1.0 

50 

2.0 

5.0 

5.0 

500 

5.0 

5.0 

500 

10 

5.0 

2.0 

EPA 7471A/7472 (Cold Vapor Technique) 

I 0.2 

TPH-Extractable (diesel) EPA Method 80158 

I 10 

Water, µg/L 

200 

50 

50 

100 

5.0 

10 

500 

10 

10 

10 

100 

10 

500 

10 

50 

20 

500 

20 

10 

500 

10 

50 

20 

0.02 

50 
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Table 6 (continued) 
Reporting Limits 

• Metals, TPH, and PCB Analyses 

• 

• 

Analyte 

Aroclor-1016 

Aroclor-1221 

Arcolor-1232 

Arcolor-1242 

Arcolor-1248 

Arcolor-1254 

Arcolor-1260 

ConcDP-K.~ 102569 Hunters Pt (EMAC)VnSilu\SAPISAP J.doc 

6122104 

Soil, mg/kg 

PCBs EPA Method 8082 

33 (action level is 220) 

67 (action level is 220) 

33 (action level is 220) 

33 (action level is 220) 

33 (action level is 220) 

33 (action level is 220) 

33 (action level is 220) 

Water, µg/L 

1.0 

2.0 

1.0 

1.0 

1.0 

1.0 

1.0 
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Table 7 
Reporting Limits 
Miscellaneous Parameters 

Analyte 

Chemical Oxygen Demand 

Sulfate 

Nitrate 

Sulfide 

Alkalinity 

Dihalococcoides 

Total Organic Carbon 

Methane 

Ethane 

Ethene 

Acetate 

Propionate 

ConcDP-K.1102569 Hunters Pl (EMAC)VnSitu\SAPISAP_f.doc 
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Water, mg/L 

Not Applicable 

.:,,EPA Method 300.019056 ,'(.';'' 

0.05 

0.01 

EPA Method 376.2 

1.0 

. EPA Method 310.1 

Not applicable 

DHCby Polymerase Chain Reaction Analysis · 

I Not applicable 

/ .. EPA Method 9060 , I . . 
Dissolved Gases RSK-175 

0.50 

3.0 

3.0 

3.0 

1.0 

1.0 
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Table 8 
Summary of QC Requirements and Corrective Action for Chromatography Methods 

QC Check Minimum Frequency 

Five-point initial calibration for Initial calibration prior to sample 
target analytes analysis 

Second-source calibration Once per five-point initial 
verification calibration 

Daily calibration verification Before sample analysis and every 
10 samples or every 12 hours, as 
specified by the method 

Demonstrate ability to Once 
generate acceptable accuracy 
and precision using four 
replicate analyzes of a QC 
check sample 

Retention time window study Establish initially, verify during 
daily calibrations 

8081A: DDT and Endrin Daily prior to analysis of sam pies 
breakdown check and every 24 hours 

Internal standards (optional) Every sample, spiked sample, 
standard, and method blank 

Method blank One per analytical batch (VOCs) 
and one per preparation batch 
(SVOCs) 

MS/MSD One MS/MSD pair conducted on 
Navy samples per each 
analytical/preparation batch 

LCS or LCS/LCD pair if there One LCS or LCS/LCD pair per 
is not enough sample for analytical/preparation batch 
MS/MSD 

Surrogate standards Every sample, spiked sample, 
standard, and method blank 

MDL study Once per 12-month period 

CF denotes Calibration Factor. 
DDT denotes Dichlorodiphenyltrichloroethane. 
RF denotes Response Factor. 
RSD denotes Relative Standard Deviation. 

Acceptance Corrective 
Criteria Action 

Target analyte CF or RF RSD Correct problem, then repeat 
less than or equal to 20% 1 initial calibration. 

Mean CF or RF RSD less than 
or equal to 20% 1 

Less than 20% difference for Correct problem, then repeat 
most target analytes, 25% for initial calibration. 
difficult compounds 

Less than 15% difference for all Correct problem, then repeat 
target analytes daily calibration. 

QC acceptance criteria per Re-calculate results; locate and 
method's requirements fix the problem, if exists, re-run 

demonstration of those analytes 
that did not meet acceptance 
criteria. 

Within ±3 standard deviations Correct problem, re-evaluate 
of each analyte retention time analyte identification. 
from the initial study. 

Degradation ~15% Clean the system, repeat 
breakdown check. 

Laboratory established QC Correct problem, re-extract and 
acceptance criteria re-analyze affected samples. 

No analytes detected above the Correct problem, then re-extract 
RL and re-analyze method blank 

and all samples processed with 
the contaminated blank. 

Laboratory statistically derived Identify problem. If not related to 
control limits or Advisory matrix interference, re-extract 
recovery limits: and re-analyze MS/MSD and all 
70-130% associated batch samples. 

Laboratory statistically derived Correct problem, then re-extract 
control limits or Advisory and re-analyze the LCS and all 
recovery limits: associated batch samples. 
70-130% 

Laboratory statistically derived Correct problem, then re-extract 
control limits or Advisory and re-analyze all affected 
recovery limits: samples. 
70-130% 

Detection limits established will Correct problem, repeat the 
be below the RLs MDL study. 

1 If RSD for any analyte is> 20%, regression fit may be used for the calibration curve for that analyte. Acceptance criteria for first order 
regression is a correlation coefficient r;:().99 . 
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Table 9 
Summary of QC Requirements and Corrective Action for EPA Methods 8260B and 8270C 

QC Check Minimum Frequency 
Five-point initial calibration Initial calibration prior to 
for target analytes. sample analysis 

Second-source calibration Once per five-point initial 
verification calibration 

Daily calibration verification Before sample analysis and 
every 12 hours of analysis 
time 

Demonstrate ability to Once 
generate acceptable 
accuracy and precision 
using four replicate 
analyzes of a QC check 
sample 

Check of mass spectral ion Prior to initial calibration and 
intensities (tuning calibration verification 
procedure) using BFB 
(82608) and DFTPP 
(8270C) 

Internal Standards During data acquisition of 
calibration standard, samples 
and QC check samples 

Method blank One per analytical batch 
(82608) and one per 
preparation batch (8270C) 

MS/MSD One MS/MSD pair conducted 
on Navy samples per 
analytical/preparation batch 

LCS or LCS/LCD pair if One LCS or LCS/LCD per 
there is not enough sample analytical/preparation batch 
~MS/MSD 

CcncDP-K.1102569 Hunters Pl (EMAC)VnSitu\SAP.SAP _I.doc 
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Acceptance Criteria 

82608: The minimum average SPCC 
RF for Chloromethane and 
1, 1 Dichloroethane and Bromoform is 
0 .1; for Chlorobenzene and 
1, 1,2,2-Tetrachloroethane 
is0.30. 

8270C: The minimum average SPCC 
RF is0.050. 

82608 and 8270C: RSD average is 
less than or equal to 15% for target 
analytes, and is less than or equal to 
30%forCcc1 

Less than 25% difference for all 
target analytes and CCCs 

Less than 20% difference for CCCs 
and specific target analytes 
Less than 30% difference for all other 
analytes 

Minimum RF for SPCCs per method 
specifications 

QC acceptance criteria per method's 
requirements 

Must meet the method's requirements 
before samples are analyzed 

Areas within -50% to +100% of last 
calibration verification (12 hours) for 
each 

No analytes detected above the RL 

Laboratory statistically established 
control limits; advisory recovery limits: 
accuracy - 70-130% 
precision - 30% 

Laboratory statistically established 
control limits; advisory recovery limits: 
accuracy - 70-130% 
precision - 30% 

Corrective Action 

Correct problem, then repeat initial 
calibration. 

Correct problem, then repeat initial 
calibration. 

Correct problem, then repeat initial 
calibration. 

Re-calculate results; locate and fix 
the problem, if exists, re-run 
demonstration of those analytes 
that did not meet acceptance 
criteria. 

Re-tune instrument and verify the 
tune acceptability. 

Inspect mass spectrometer and 
GC for malfunctions; mandatory 
reanalysis of samples analyzed 
while system was malfunctioning. 

Correct problem, then re-extract 
and re-analyze method blank and 
all samples processed with the 
contaminated blank. 

Identify problem. If not related to 
matrix interference, re-extract and 
re-analyze MS/MSD and all 
associated batch samples. 

Correct problem, then re-extract 
and re-analyze the LCS 
(LCS/LCD) and all associated 
batch samples. 
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Table 9 (continued) 
Summary of QC Requirements and Corrective Action for EPA Methods 8260B and 8270C 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 
Surrogate standards Every sample, spiked sample, Advisory QC acceptance criteria per Correct problem, then re-extract 

standard, and method blank method specification or laboratory and re-analyze all affected 
statistically established limits samples. 

MDL study For each analytical system: Detection limits established will be at Correct problem, repeat the MDL 
once per 12-month period and least two times below the Rls study. 
after every major repair 

1 If RSD for any analyte is> 15%, regression fit should be used for the calibration curve for that analyte. Acceptance criteria for first order regression is a 
correlation coefficient r~.99 . 
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Table 10 
Summary of QC Requirements and Corrective Action for EPA Method 6010B 

QC Check Minimum Frequency Acceptance Criteria 
Initial calibration (IC) per Initial calibration prior to sample Accepted if the initial calibration 
manufacturer's instructions with analysis verification (ICV) passes 
a minimum of three standard and 
a calibration blank 

Second-source ICV, prepared at Once per initial calibration Less than 10% difference from IC 
the calibration mid-point for all target analytes 
Continuing calibration verification Following IC, after every 10 Less than 10% difference from IC 
(CCV), same source as IC samples and the end of the for all target analytes; :o;5% RSD 

sequence for a minimum of two integrations 
Calibration Blank After IC, before CCV calibration, All target analytes are within 

after every 10 samples, and at three times the instrument 
the end of the sequence detection limit (IDL) 

Demonstrate ability to generate Once QC acceptance criteria per 
acceptable accuracy and method's requirements 
precision using four replicate 
analyzes of a QC check sample 

IDL study Once per 12 month period IDL will be below the MDL 

MDL study (water only) Once per 12 month period MDL will be below the RL 

Method blank One per digestion batch No analytes detected above the 
RL 

Interference check solution (ICS) At the beginning of an analytical Within ±20% of expected value 
run 

MS/MSD for all analytes One MS/MSD pair conducted on QC acceptance criteria: 
Navy samples per each Laboratory statistically derived 
preparation batch limits or 75-125% accuracy, 

20% precision 
LCS or LCS/LCD pair if there is One LCS or LCS/LCD pair per QC acceptance criteria: 
not enough sample for MS/MSD each preparation batch 75-125% accuracy, 

20% precision 

Dilution test Each new sample matrix 1 :5 dilution must agree within 
±10% of the original 
determination 

Method of standard addition When interferences are Linearity of a multi-level MSA 
(MSA), single or multi-level suspected or and for new 

sample matrix 

Post digestion spike addition When dilution test fails Recovery within 75-125% of 
expected results 

RSD = Relative Standard Deviation 
MDL = Method Detection Limit 

IDL = Instrument Detection Limit 
RL = Reporting Limit 

MSA = Method of Standard Additions 

ConcDP-K.~ 102569 Hunters Pt (EMAC)VnSitu\SAASAP _f.doc 
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Corrective Action 
Correct problem, repeat initial 
calibration. 

Correct problem, repeat initial 
calibration. 

Correct problem, repeat initial 
calibration. 

Prepare and analyze the blank 
again, re-calibrate the 
instrument. 

Re-calculate results; locate and 
fix the problem, if exists, re-run 
demonstration of those analytes 
that did not meet acceptance 
criteria. 

Correct problem, repeat the IDL 
study. 

Correct problem, repeat the MDL 
study . 

Correct problem, then prepare 
and analyze again the method 
blank and all samples processed 
with the contaminated blank. 

Terminate analysis; correct 
problem; reanalyze ICS; 
reanalyze all affected samples. 

Identify problem, re-prepare and 
re-analyze the MS/MSD pair and 
all samples in the associated 
batch. 

Terminate analysis, identify and 
correct the problem, prepare and 
analyze all affected samples and 
QC checks again. 

Perform post digestion spike 
addition. 

Correct problem, repeat MSA. 

Correct problem, reanalyze post 
digestion spike addition. 
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Table 11 
Summary of QC Requirements and Corrective Action for EPA Method 7000A 

QC Check Minimum Frequency 
Initial multi-point calibration (IC} Initial calibration prior to sample 
with a minimum of three analysis 
standards and a calibration blank 

Second-source ICV, prepared at Once per initial calibration 
the calibration mid-point 

Continuing calibration verification After every 10 samples and at 
(CCV), same source as IC the end of the sequence 

Calibration Blank After IC, before CCV calibration, 
after every 10 samples, and at 
the end of the sequence 

Demonstrate ability to generate Once 
acceptable accuracy and 
precision using four replicate 
analyzes of a QC check sample 

MDL study (water only) Once per 12 month period 

Method blank One per digestion batch 

MS/MSD for all analytes One MS/MSD pair conducted on 
Navy samples per each 
preparation batch 

LCS or LCS/LCD pair if there is One LCS or LCS/LCD pair per 
not enough sample for MS/MSD each preparation batch 

Dilution test One sample per batch 

Post digestion spike addition When dilution test fails 
(recovery test) 

Method of standard addition When post-digestion spike 
(MSA), single or multi-level addition fails 

RSD = Relative Standard Deviation 
MDL = Method Detection Limit 
MSA = Method of Standard Additions 
RL = Reporting Limit 
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Acceptance Criteria 

Correlation coefficient >0.995; 
accepted if the initial calibration 
verification (ICV) passes 

Less than 10% difference from 
IC for all target analytes 

Less than 20% difference from 
IC for all target analytes 

All target analytes not detected 
above the RL 

QC acceptance criteria per 
method's requirements 

MDL will be below the RL 

No analytes detected above the 
RL 

QC acceptance criteria: 80-
120% accuracy, 20% precision 

QC acceptance criteria: 80-
120% accuracy, 20% precision 

75-125 % for Mercury 

1 :5 dilution must agree within 
±10% of the original 
determination 

Recovery within 85-115% of 
expected results 

Linearity of a multi-level MSA 

Corrective Action 

Correct problem, repeat initial 
calibration. 

Correct problem , repeat initial 
calibration. 

Correct problem, re-analyze 
previous 10 samples. 

Prepare and analyze the blank 
again, re-calibrate the 
instrument. 

Re-calculate results; locate and 
fix the problem, if exists, re-run 
demonstration of those analytes 
that did not meet acceptance 
criteria. 

Correct problem, repeat the MDL 
study. 

Correct problem, then prepare 
and analyze again the method 
blank and all samples processed 
with the contaminated blank. 

Identify problem. If not related to 
matrix interference, re-extract 
and re-analyze MS/MSD and all 
associated batch samples. 

Correct problem, -re-digest and 
re-analyze LCS/LCD pair and 
the affected batch. 

Perform post digestion spike 
addition. 

Conduct MSA test. 

Correct problem, repeat MSA. 
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Table 12 
Summary of QC Requirements and Corrective Action for Inorganic Analyses 

QC Check Minimum Frequency 

Initial three-point calibration Initial calibration prior to 
(IC) and a blank sample analysis 

Second-source ICV, prepared Once per initial calibration 
at the calibration mid-point 

Continuing calibration After every 10 samples and at 
verification (CCV), same the end of the sequence 
source as IC 

Calibration Blank After IC, before CCV 
calibration, after every 10 
samples, and at the end of 
the sequence 

Demonstrate ability to Once 
generate acceptable accuracy 
and precision using four 
replicate analyzes of a QC 
check sample 

MDL study (water only) Once per 12 month period 

Method blank One per preparation batch 

MS for all analytes One MS conducted on Navy 
samples per each preparation 
batch 

Sample duplicate (SD) or One SD or MS/MSD pair 
MS/MSD pair conducted on Navy samples 

per each preparation batch 

LCS or LCS/LCD pair if there One LCS or LCS/LCD pair 
is not enough sample for per each preparation batch 
MS/MSDorSD 

/CV= Initial Calibration Verification 
RL = Reporting Limit 
MDL = Method Detection Limit 
RL = Reporting Limit 
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Acceptance Criteria 

Correlation coefficient >0.99 

Per method's requirements or 
laboratory established criteria 

Per method's requirements or 
laboratory established criteria 

All target analytes not 
detected above the RL 

QC acceptance criteria per 
method's requirements 

MDL will be below the RL 

No analytes detected above 
the RL 

Advisory recovery limits 70-
130% 

30% RPO for soil, 20% RPO 
for water 

Advisory recovery limits 70-
130% 

30% RPO for soil, 20% RPO 
for water 
Advisory recovery limits 70-
130% 

Corrective Action 

Correct problem, repeat initial 
calibration 

Correct problem, repeat initial 
calibration 

Correct problem, re-analyze 
previous 10 samples 

Prepare and analyze the 
blank again, re-calibrate the 
instrument. 

Re-calculate results; locate 
and fix the problem, if exists, 
re-run demonstration of those 
analytes that did not meet 
acceptance criteria 

Correct problem, repeat the 
MDL study 

Correct problem, then 
prepare and analyze again 
the method blank and all 
samples processed with the 
contaminated blank 

Identify problem. If not related 
to matrix interference, re-
extract and re-analyze 
MS/MSD and all associated 
batch samples. 

Identify problem. If not related 
to matrix interference, re-
extract and re-analyze 
MS/MSD or SD and all 
associated batch samples. 

Correct problem, re-prepare 
and re-analyze LCS/LCD and 
the affected batch 
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Table 13 
G Ch h /M as romato2rap 1y, ass s 1pectrometry D ata Dr e 1vera bl p k es ac a2e 

CLP or 
CLP·like 

Equivalent Package, 
Method Deliverable Requirement EPA Form Level IV 

Organic Case Narrative x 
Analysis by Corrective Action Report(s) x GC/MS 

Cross-reference of field sample numbers, laboratory IDs, x 
and analytical QC batches 

Chain-of-Custody Form, Cooler Receipt Form x 
Sample log-in sheet DC-1 x 
Complete SDG file inventory sheet DC-2-1 x 
Data summary for each blank and sample ( 1) I x 
Tentatively identified compounds (TICs) for each sample l,TIC x 
(ten peaks) 

Lab Control Sample/Laboratory Control Duplicate Ill x 
(LCS/LCD) report (including concentration spiked, percent (modified) 
recovered, percent recovery acceptance limits, relative 
percent difference [RPO], and RPO acceptance limits) 
Surrogate recovery report (including concentration spiked, II x 
percent recovered, and percent recovery acceptance limits) 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) report Ill x 
(including concentration spiked, percent recovered, percent 
recovery acceptance limits, RPO, and RPO acceptance 
limits) 

Instrument performance check (tuning) report v x 
Initial calibration data (including acceptance limits) VI x 

Continuing calibration data (including acceptance limits) VII x 

Internal standard areas and retention time reports VIII x 
(including acceptance limits and out-of-control flags) 

Reconstructed ion chromatogram for each sample and x 
rerun, blank, spike, duplicate, and standard 
Instrument quantitation report x 
Raw and background subtracted mass spectra for each x 
target analyte found 

Mass spectra of Tl Cs with library spectra of five best-fit x 
matches 

Sample preparation bench sheets x 
Gel permeation chromatography (GPC) clean-up logs x 
Method blank summary IV x 
Standard preparation logs x 
Analysis run logs VIII x 
Percent moisture x 
pH X(2) 

R eqmrements 

SW-846 Standard 
Package, Laboratory 
Level Ill Report 

x x 
x x 
x x 

x x 

x x 

x x 

x x 

x x 

x 
x 

(summary only) 

x 
(summary only) 

x 

x 

x 
x 
x x 

1) Must include: field sample ID, laboratory ID, date/time sampled, date received, extracted/analyzed, Practical Quantitation Limits, Method Detection Limit, 
dilution factor(s), results, comments, and approval signature/date . 

2) For water samples volatile analysis only. 
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Table 14 
GC or HPLC Data Deliverables Package Requirements 

CLP or 
CLP-like SW-846 Standard 

Equivalent Package, Package, Laboratory 
GC/HPLC Deliverable Requirement EPA Form Level IV Level Ill Report 

Organic Case Narrative x x x 
Analysis by Corrective Action Report(s) x x x GCorHPLC 

Cross-reference of field sample numbers, laboratory IDs, x x x 
and analytical QC batches 

Chain-of-Custody Form, Cooler Receipt form x x x 
Sample log-in sheet DC-1 x 
Complete SDG file inventory sheet DC-2-1 x 
Data summary for each blank and sample (1) I x x x 
Lab Control Sample/Laboratory Control Duplicate Ill (modified) x x x 
(LCS/LCD) report (including concentration spiked, percent 
recovered, percent recovery acceptance limits, relative 
percent difference (RPD), and RPD acceptance limits) 
Surrogate recovery report (including concentration spiked, II x x x 
percent recovered, and percent recovery acceptance limits) 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) report Ill x x x 
(including concentration spiked, percent recovered, percent 
recovery acceptance limits, RPD, and RPD acceptance 
limits) 

Initial calibration data for each column (indicate which VI x x 
column was used for quantitation) (summary only) 
Continuing calibration data (indicate which column was VII x x 
used for quantitation) and calibration verification data (summary only) 
Chromatograms for each sample (and reruns), confirmation x 
runs, blank, spike, duplicate, and standards 
Instrument quantitation report x 
Method blank summary IV x 
Pesticide identification summary x x 
Sample preparation bench sheets x x 
Gel permeation chromatography (GPC) clean-up logs x 
Standard preparation logs x x 
Analysis run logs VIII x x 
Percent moisture x x x 

1) Must include: field sample ID, laboratory ID, date/time sampled, date received, extracted/analyzed, Practical Quantitation Limit, Method Detection Limit, 
dilution factor(s), comments, and approval signature/date. Results from the primary and secondary columns/detector shall be reporled. 

2) For petroleum fuels or PCB analyses chromatograms for samples with compound detection only . 
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Table 15 
Metals Data Deliverables Package Requirements 

CLP or 
CLP-like SW-846 Standard 

Equivalent Package, Package, Laboratory 
Method Deliverable Requirement EPA Form Level IV Level Ill Report 

Metals Case Narrative x x x 
Analysis 

Corrective Action Report(s) x x x 
Cross-reference of field sample numbers, laboratory IDs, x x x 
and analytical QC batches 

Chain-of-Custody Form, Cooler Receipt Form x x x 
Sample log-in sheet DC-1 x 
Complete SDG file inventory sheet DC-2-1 x 
Data summary for each blank and sample (1) I-IN x x x 
Lab Control Sample/Laboratory Control Duplicate VII-IN x x x 
(LCS/LCD) report (including concentration spiked, percent 
recovered, percent recovery acceptance limits, relative 
percent difference (RPO), and RPO acceptance limits) 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) report V (Part 1)-IN x x x 
(including concentration spiked, percent recovered, percent 
recovery acceptance limits, RPO, and RPO acceptance 
limits) 

Post-digestion spike recovery V (Part 2)-IN x x x 
Duplicate sample report VI-IN x x x 
Blank results Ill-IN x x x 
Initial and continuing calibration data II (PART 1)-IN x x 
ICP interference check sample report IV-IN x x 
Standard addition results VIII-IN x x 
ICP serial dilution results IX-IN x 
Preparation logs XIII-IN x x 
Analysis run logs XIV-IN x x 
Standard preparation logs x x 
CRDL standard report II (Part 2)-1 N x 
Instrument detection limits X-IN x 
ICP interelement correction factors XI-IN x x 
Data and instrument printouts x 
Percent moisture x x x 
pH X(2) 

1) Must include: field sample ID, laboratory ID, date/time sampled, date received, extracted/analyzed, Practical Quantilation Limit, Method Detection Limit, 
dilution factor(s), results, comments, and approval signature/date . 

2) For water samples only. 
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Table 16 
Inorganic Data Deliverables Package Requirements 

CLP or Standard 
Equivalent CLP-like SW-846 Laboratory 

Method Deliverable Requirement EPA Form Package Package Report 
Inorganic Case narrative x x x 
Chemistry 

Corrective action report( s) x x x 

Cross-reference offield sample numbers, laboratory IDs, x x x 
and analytical QC batches 

Chain-of-Custody Form, Cooler Receipt Form x x x 

Sample log-in sheet DC-1 x 

Complete SDG file inventory sheet DC-2-1 x 

Data summary for each blank and sample (1) I-IN x x x 

Laboratory Control Sample/Laboratory Control Duplicate VII-IN x x x 
(LCS/LCD) report (concentration spiked, percent 
recovered, percent recovery acceptance limits, relative 
percent difference (RPD), and RPD acceptance limits) 

Matrix Spike (MS) report (concentration spiked, percent V(PART1 )-IN x x x 
recovered, percent recovery acceptance limits) 

Duplicate sample report VI-IN x x x 

Calibrations, initial and verification ll(PART1)-IN x x 
(summary only) 

Copies of sample preparation logs XIII x x 

Copies of analysis run logs XIV x x 
Raw data and instrument printouts x 

Copies of standard preparation logs x x 

Percent moisture x x x 
1) Must include: field sample ID, laboratory ID, date/lime sampled, date received, extracted/analyzed, analytical results, dilution factors, 

PQLs, MDLs, comments, approval signature/date . 
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General Notes to Tables 

BFB denotes Bromofluorobenzene. 
CCC denotes Calibration Check Compounds. 
CCV denotes continuing calibration verification. 
CF denotes Calibration Factor. 
DDT denotes Dichlorodiphenyttrich/oroethane. 
DFTPP denotes Decafluorotriphenylphosphine. 
EFA denotes Engineering Field Activity. 
EPA denotes U. S. Environmental Protection Agency. 
HG/ denotes hydrochloric acid. 
HOPE denotes high-density polyethylene. 
HN03 denotes nitric acid. 
H2S04 denotes sulfuric acid. 
JC denotes initial calibration. 
/CS denotes intetference check solution. 
/CV denotes initial calibration verification. 
IDL denotes instrument detection limit. 
L denotes liter. 
LCSILCD denotes laboratory control sample/laboratory control duplicate. 
MDL denotes method detection limit. 
mg/kg denotes milligram per kilogram. 
mg/L denotes milligram per liter. 
mL denotes milliliter. 
MSIMSD denotes matrix spike/matrix spike duplicate . 
MSA denotes method of standard addition. 
NA denotes not applicable. 
No3 denotes nitrate. 
ppb-V denotes parls per billion-volume. 
QA denotes quality assurance. 
QAO denotes Quality Assurance Officer. 
QC denotes quality control. 
RF denotes Response Factor. 
RL denotes reporling limit. 
RSD denotes Relative Standard Deviation. 
SAP denotes Sampling and Analysis Plan. 
SPCC denotes System Petformance Check Compounds. 
SVOC denotes semivolatile organic compounds. 
TOG denotes total organic carbon. 
voe denotes volatile organic compounds . 
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1.0 Introduction 

This Project Quality Control Plan (PQCP) has been prepared to describe the quality control (QC) 
actions that will be implemented during the in situ sequential anaerobic-aerobic bioremediation 
treatability study being performed under Contract Task Order (CTO) No. 0004 for Hunters Point 
Shipyard, San Francisco, California. 

CTO 0004 requires Shaw Environmental, Inc. (Shaw) to perform activities in accordance with 
the Work Plan for In Situ Sequential Anaerobic Aerobic Bioremediation Treatability Study, 
Remedial Unit - C5, Building 134 prepared for this activity, of which this PQCP is an appendix. 

The PQCP will be used in conjunction with the Work Plan (WP); the Contractor Quality 
Management Plan (CQMP) (Shaw Environmental, Inc., 2002), including the applicable Quality 
Control Directives (QCDs) presented therein; and the Standard Operating Procedures (SOPs) 
identified in Section 3.2. 

The Project QC Organizational Chart is included as Attachment 1. The Program QC Manager 
will serve as the Project QC Manager. The Project Definable Features of Work is included as 
Attachment 2. The Testing Plan and Log is included as Attachment 3. The Project Submittal 
Register has been submitted under separate cover . 
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• 2.0 Contractor Quality Management Plan 

• 

• 

Contractor QC will be performed on this project in accordance with the CQMP as follows: 

• Section 1.0-Introduction; Applicable in its entirety 
• Section 2.0-Background; Applicable in its entirety 
• Section 3.0-Contractor QC Management System Overview; Applicable in its entirety 
• Section 4.0-QC Staffing Considerations; Applicable in its entirety 
• Section 5.0-QC Planning and Implementation; Applicable in its entirety 
• Section 6.0-References; Applicable in its entirety 
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• 3.0 Procedures 
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• 

3.1 Quality Control Directives 
All of the QCDs in the CQMP have been determined to be applicable as follows: 

• QCD 1.1 
• QCD 1.2 
• QCD 3.1 
• QCD 6.1 
• QCD 6.2 
• QCD 6.3 
• QCD 7.1 
• QCD 8.1 
• QCD 9.1 
• QCD 10.1 
• QCD 10.2 
• QCD 10.3 
• QCD 10.4 
• QCD 10.5 
• QCD 10.6 
• QCD 11.1 
• QCD 12.1 
• QCD 12.2 
• QCD 12.3 
• QCD 12.4 
• QCD 14.l 
• QCD 15.l 
• QCD 16.1 

Coordination and Mutual Understanding Meeting 
Contractor Quality Management Training Course 
QC Personnel Duties, Responsibility, and Authority 
QC Certifications 
Submittal Procedures 
Closeout Procedures 
Contractor Materials Testing 
Test Results 
Rework Items List 
Daily Production Report 
Daily Quality Control Report 
QC Specialist Reports 
As-Built Drawings 
Quality Control Validation 
Quality Control Deliverables 
Definable Features of Work 
Preparatory Phase Inspections 
Initial Phase Inspections 
Follow-Up Phase Inspections 
Quality Control Meetings 
Completion Inspections 
Field Work Variances 
Deficiency Management 

3.2 Standard Operating Procedures 
The following SOPs, provided in the Standard Quality Procedures and Standard Operating 
Procedures Manual (IT Corporation, 2000), have been determined to be applicable to this 
project: 

• SOP 1.1 Chain of Custody 
• SOP 2.1 Sample Handling, Packaging and Shipping 
• SOP 3.2 Subsurface Soil Sampling while Drilling 
• SOP 3.5 Soil Sampling with Encore Sampler for Volatile Organic Compounds 
• SOP 5.1 Water Level Measurements in Monitoring Wells 
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• SOP 5.2 

• SOP 6.1 

• SOP 6.2 

• SOP 8.1 

• SOP 8.2 

• SOP 8.3 

• SOP 9.1 

• SOP 10.3 

• SOP 14.1 

• SOP 15.1 

• SOP17.1 

• SOP 17.2 

• SOP 18.1 

• SOP 23.1 

Nonaqueous Phase Liquid Measurements in Monitoring Wells 
Sampling Equipment and Well Material Decontamination 
Drilling, Development, and Heavy Equipment Decontamination 
Monitoring Well Installation 
Monitoring Well Development 
Bore Hole and Well Abandonment 
Groundwater Sampling 
Split Spoon Sampling 
Hollow Stem Auger Drilling 
Lithologic Logging 
Sample Labeling 
Sample Numbering 
Field QC Sampling 
Land Surveying 
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Attt1cl11nent 2 
Defmable F«dures of Work 
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Specification 
Section 

SAP Section 6.2.1 

WP Section 5.0 

SAP Section 6.2.2 

SAP Section 6.0 

WP Section 6.0 

Waste Mgmt Plan 

SAP Section 5.0 

SAP Section 8.0 

SAP Section 11.0 

SAP Section 11.0 

• 
Project Quality Control Plan 

In Situ Sequential Anaerobic Aerobic Bioremediation Treatability Study 
Remedial Unit - CS, Building 134 

Hunters Point Shipyard, San Francisco, California 

Definable Features of Work Matrix 

Feature of Work Task Lead Preparatory Preparatory Initial 
Meeting Inspection Inspection 

Groundwater Sampling Suman Sharma Michael Reed Suman Suman 
Sharma Sharma 

Treatability System Startup Ben Porter Michael Reed Ben Porter Ben Porter 
and O&M 

Direct Push Drilling Wayne Akiyama Michael Reed Wayne Wayne 
(for subsurface soil sampling) Akiyama Akiyama 

Soil Sample Collection, Handling Wayne Akiyama Michael Reed Wayne Wayne 
& Shipment Akiyama Akiyama 

Site Restoration Mark Vennemeyer Michael Reed Mark Mark 
Vennemeyer Vennemeyer 

Waste Management Ben Porter Michael Reed Ben Porter Ben Porter 
Sample Analyses Suman Sharma * * * 

Analytical Quality Control Suman Sharma * * * 
Data Management Tuesdai Powers * * * 

Data Validation Suman Sharma * * * 
*QC oversight for these definable features of work will be provided by the task lead; however, the 3-phase inspection process will not be used. 
SAP denotes Sampling and Analysis Plan. 
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Follow-Up Completion 
Inspection Inspection 

Suman Suman 
Sharma Sharma 

Ben Porter Ben Porter 

Wayne Wayne 
Akiyama Akiyama 

Wayne Wayne 
Akiyama Akiyama 

Mark Mark 
Vennemeyer Vennemeyer 

Ben Porter Ben Porter 

* * 

* * 

* * 

* * 
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Testing Plan and Log 

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study 
Remedial Unit - CS, Building 134 

Hunters Point Shipyard, San Francisco, California 

Contract No. N68711 ·01 ·D·6011 Project Quality Control Plan 

Contract Task Order No. 0004 In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study 
Hunters Point Shipyard, San Francisco, California 

Specification Accredited/ Location of 

Section and Test Procedure Test Name Approved Lab Sampled Test Frequency of Date 
Paragraph No. By On Off Test Complete 

Yes No Site Site 

• 

Shaw Environmental, Inc. 

Date 
Forwarded to Remarks Contracting 

Officer 

• No testing is planned for this project other than that associated with on-site field water quality parameters, ferrous iron, and bromide analyses. 
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• 1.0 Introduction 

This Environmental Protection Plan (EPP) presents the methods that Shaw Environmental, Inc. 
will implement to protect environmental resources during field activities performed in support of 
an in situ bioremediation treatability study at the Hunters Point Shipyard, San Francisco, 
California. Fieldwork will be performed in accordance with the project Work Plan. 

Environmental protection actions relating to well sampling, construction, and operation of the 
bioremediation system, and confirmation soil sampling are addressed in this EPP. 

For this plan, environmental protection is defined as maintaining the environment in its natural 
state, to the extent possible, during and after fieldwork activities, returning the disturbed site to 
conditions similar to those present prior to these activities. Environmental protection will consist 
of protecting air, water, land, and biological resources, including managing natural, historical, 
and archeological resources. Issues concerning solid waste, noise, and visual aesthetics will also 
be addressed. The Shaw Project Manager (PM) will implement the EPP so that all work is 
performed in a manner that minimizes the pollution of air, water, and land resources and so that 
all work complies with federal, state, and local regulations. 

• Environmental protection will be managed by identifying the prework conditions of the site 
(Section 2.0), performing the work activities in an environmentally protective manner 
(Sections 3.0 and 4.0), and returning the site to prework conditions after activities are complete 
(Section 5.0) . 

• 
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• 2.0 Preconstruction Conditions Survey 

• 

• 

Preconstruction conditions surveys will be completed to ensure that resources are returned to their 
prework conditions. The surveys will document the existing conditions of landscape features, 
groundcover, shrubs, trees, and animals in and immediately adjacent to the work areas, storage 
areas, and access routes. The intent of these surveys will be to document work site conditions and 
to identify potential environmentally and culturally sensitive areas that might be adversely 
impacted by work activities. 

Remedial Unit (RU) CS, Building 134 has not been identified by the U.S. Department of the 
Navy (Navy) to be preserved and protected. Areas for the temporary facilities, staging, storage, 
and stockpiles will be identified prior to construction . 
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3.0 Protection of Environmental Resources 

This section presents the methods that will be used to minimize the environmental impacts 
caused by fieldwork activities. Environmental resources to be protected include air, land, water, 
and biological resources. Methods for protecting each of the resources are discussed in 
the following sections. 

3.1 Air Resources 
Fieldwork activities performed under this project will be conducted to minimize the release of 
airborne particulates within and outside the boundaries of the site. Dust and particulates will be 
controlled, as required, to minimize contaminant spread and to protect human health and the 
environment. 

3.1.1 Dust and Particulate Control 
The work procedures will be designed to control and minimize particulate em1ss1ons. In 
addition, work will be performed in accordance with applicable California and federal air 
pollution regulations . 

A temporary facility will be set up, as necessary, to decontaminate equipment and materials. 
Before leaving the site, all equipment will be inspected. Vehicles and temporary storage 
containers will not be approved to leave the site unless they are in an acceptable condition 
(i.e., free of dirt on the undercarriage, frame, tailgate, axles, and wheels). Vehicles and/or 
equipment that cannot be easily cleaned by dry methods will be washed and allowed to dry 
before leaving the site. 

3.1.2 Air Monitoring 
Workers' breathing air will be monitored according to Section 7.0, "Site Monitoring," of the 
Site Health and Safety Plan (SHSP) prepared for the anaerobic-aerobic in situ groundwater 
bioremediation treatability study. This will occur when there is a potential for contact with 
potentially-contaminated chemicals. Specific examples include decontamination, job set-up, and 
sample collection. The purpose of this monitoring is to ensure that field personnel are 
adequately protected from airborne contaminants. Action levels, provided in Table 2 of the 
SHSP prepared for the treatability study, are derived from Shaw corporate standards, program 
requirements, and agency established thresholds. 

Due to the nature of the tasks necessary to perform the work scope for the anaerobic-aerobic in 
situ groundwater bioremediation treatability study, monitoring workers' breathing air will 
provide an initial indication whether air monitoring will be necessary for assessing potential 
threat to public and environmental health. If observations indicate there is a potential threat to 
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public and environmental health, then operations will be temporarily halted to allow for the 
formulation and implementation of a monitoring strategy. 

Monitoring air for lower explosive limits during drill rig operations will be performed according 
to Attachment 3 of the SHSP prepared for the anaerobic-aerobic treatability study. The purpose 
of this monitoring is to ensure that field personnel and the work area are adequately protected 
from fire associated with combustible materials. Action levels are derived from Shaw corporate 
standards and agency-established thresholds. 

If observations indicate the lower explosive limit during drill rig operations will be exceeded, 
then operations will be temporarily halted to allow for the formulation and implementation of a 
strategy to mitigate the potential for combustion. 

3.2 Land Resources 

Field activities involve the use of a pre-fabricated skid-mounted process system, and 
groundwater and soil sample collection. Disturbances to Remedial Unit CS (RU-C5) preparing 
for and performing the anaerobic-aerobic treatability study will me minimized. Nonetheless, 
following the treatability study, disturbed land will be restored as closely as possible to its 
condition prior to field activities. The following sections present the soil erosion, sediment 
control, and resurfacing methodologies. 

3.2.1 Soil Erosion and Sediment Control 
Work activities at RU-C5 may require measures to control, contain, collect, and discharge liquids 
(e.g., groundwater, storm water, and cleaning rinsates). Many of these activities and their 
associated measures are related to support work performed prior to the anaerobic-aerobic in situ 
groundwater bioremediation treatability study. This support work will be performed under 
Contract Number N68711-01-D-6011. Some of these activities will continue or occur during the 
anaerobic-aerobic treatability study under Contract Number N 68711-01-D-6011. 

Surface water runoff within RU-C5 work areas, including stockpile and decontamination areas, 
will be segregated from surface water from other areas. Measures will be taken to prevent the 
discharge of impacted waters to storm drains, drainage channels, uncontrolled sheet flow, or 
other discharge directly or indirectly into the San Francisco Bay. Surface runoff and erosion 
controls may include sandbags, silt fences, straw bales, asphaltic concrete berms, vegetative 
mulch berms, impermeable sheet liners, plastic sheet covers, surface applied liner materials, 
temporary desilting basins, and ditch diversions. 

Iru.--pection and as needed maintenance of surface water and sediment control measures will occur 
on weekly basis and as-needed during and following precipitation. Inspections and maintenance 
will be performed during daily working shifts unless emergency conditions require otherwise. 
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Surface waters collected in stockpile containment structures will be pumped and temporarily 
stored in Department of Transportation approved containers. Temporarily stored liquids will be 
characterized and disposed according to program protocol and agency-established regulation. 

3.3 Water Resources 
Preventing soil erosion into storm drains will protect water resources. The potential for impact 
to water resources at the site is assumed to be minimal. Equipment maintenance and fueling will 
not be conducted near open storm drain inlets. 

3.4 Biological Resources 
During preconstruction conditions surveys, special status species of plants or animals will be 
observed. If these species are determined to be present, fieldwork activities will be modified to 
ensure that either physical contact or excessive noise does not disturb these resources. Field 
markers, a construction tape circumference, or other means, which will clearly state the reason 
for the markers, will identify any buffer or clearance areas . 
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• 4.0 Material Handling 

• 

• 

Contaminated and uncontaminated materials may be generated during fieldwork activities. 
These wastes will be properly managed to mitigate environmental impacts and to comply with 
applicable regulations. The Work Plan provides a description of anticipated wastes and their 
disposal requirements. 

Chemicals brought onto the site will be stored in their original containers or in approved 
containers with the contents clearly marked. A Material Safety Data Sheet must be kept on site 
for any chemical used on site . 
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• 5.0 Post-Work Restoration and Cleanup 

• 

• 

Post-work restoration and cleanup will be performed to return the areas affected by fieldwork 
activities to conditions similar to those present prior to these activities. This restoration will be 
performed by Shaw. Final site restoration and cleanup will include the following: 

• Collecting and disposing of contractor-generated contaminated material, debris, 
disposable personal protective equipment, and rubbish 

• Removing support-area facilities 

• Removing temporary fences and signs erected during the bioremediation 

• Restoring the site to conditions similar to those present prior to fieldwork activities 

The final inspection will be completed by the PM and the Navy Resident Officer in Charge of 
Construction to ensure that site restoration is complete . 
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• • Summary of Comments and Responses 

Initial Comments on Draft "In Situ ... " Plan (Transmitted by Navy on 21 Nov 03) 

No. Arc Ecolo2v (Cian B. Dawson, October 27, 2003) 
1 General: The work plan states that the treatability study will be used to 

evaluate the effectiveness of the proposed in situ bioremediation of organic 
compounds in the groundwater at RU-C5. However, the work plan does not 
clearly and consistently identify the specific contaminants being targeted. 
For example, in Section 2.2 Scope of Work, the description of Stage 1 states 
that the anaerobic bioremediation treatment test will "evaluate the 
effectiveness of anaerobic degrading of chloroethene contamination" (page 
2-5), and Stage 2 will "evaluate the effectiveness of aerobic degradation of 
PAH, and chloroethane and residual chloroethene contamination." (page 2-
6). However, Section 6.3.1 Final Report: Findings and Data Evaluation 
states that the final report will provide an "evaluation of the effectiveness of 
the anaerobic-aerobic treatability testing for degradation of PCB, TCB, and 
DCB in groundwater." Appendix B - Draft Sampling and Analysis Plan 
Section 4.1.2 Identifj;ing the Decisions states that the study targets "VOCs, 
SVOCs and PCBs (if detected)." Please specify the individual chemicals of 
concern for which the effectiveness of this bioremediation process is being 
evaluated. 

2 General: The work plan does not specify what measures the Navy will use to 
determine the effectiveness of the proposed in situ bioremediation study. 
For example, is the effectiveness being evaluated with respect to the rate of 
degradation of the chemicals of concern, the change in concentrations of 
these chemicals, and/or the post-remediation concentrations of these 
chemicals? Please define how "success" will be measured and evaluated in 
this study. 

In Situ Treatability Study Plan, RU-C5, Bldg. 134 
Hunters Point Shipyard 

Page 1 of50 

• 
The specific contaminants targeted are provided in the 
table in Section 1.4 of the "In Situ Treatability Study" on 
page 1-6. This table identifies contaminants and provides 
comments about their respective biodegradability and/or 
mobility. These contaminants will be most effectively 
degraded in the different treatability study stages as 
shown below. 

Stage 1 (anaerobic) 
Aroclor 1260 
PCB 
TCB 
DCB 
vc 

Stage 2 (aerobic) 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichloroethane 
Pentachlorophenol 
To determine effectiveness in the anaerobic-aerobic 
bioremediation treatability study, the relative change in 
concentrations of chemicals of concern will be examined. 
To facilitate this, the concentrations of chemicals of 
concern will be assessed before, during, and after the 
treatability study. The intent of the pilot study is to collect 
sufficient information to determine the biodegradation 
rates of each of the contaminants of concern and to 
collect sufficient data to allow scale-up of the system for 
complete remediation. These rates will be used by the 
Navy to determine if this technology is capable of meeting 
the Navy's goals for remediation at this site. 
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3 Section 2.1.l Technical Descrintion of Anaerobic In Situ Bioremediation 
and Section 2.1.2 Technical Descrintion of Aerobic In Situ Bioremediation: 
Given the contaminants known to be present in groundwater at RU-C5 (as 
described in Section 1.4 Nature and Extent of Contamination in 
Groundwater at RU-CS), please specify the known possible intermediate and 
final products of the proposed anaerobic and aerobic bioremediation process 
atRU-C5. 

4 Section 2.2 Scone of Work: Based on comparison of the groundwater 
sampling plans described in various sections of the work plan, the proposed 
frequency of water sampling is unclear. In Section 2.2 Scope of Work (page 
2-5) it is stated that during Stage 1, Phase 1 sixteen water samples will be 
collected weekly for 1 month from 4 wells, and that groundwater samples 
will be collected during Stage 1, Phase 2 "biweekly for about 5 months." 
Section 4.1 Laboratory Analysis (page 4-2) states, "Fifteen groundwater 
sampling events will occur during Stage l." Section 5.1.4.2 Monitoring 
states that in Stage 1, Phase 2 (p 5-4) "Samples will be collected weekly for 
1 month, biweekly for the subsequent month, and, following this, monthly 
for the remainder of the phase." Please clarify the groundwater sampling 
frequency for each phase of each stage and ensure that the different sections 
of the work plan are consistent. 

In Situ Treatability Study Plan, RU-CS, Bldg. 134 
Hunters Point Shipyard 

Page 2 of50 

• 
The known possible intermediate and final products for 
the primary chemicals of concern in each stage of the 
proposed bioremediation treatability study are as follows. 

Stage 1 (anaerobic) 
Anaerobic biodegradation of chlorinated ethenes will 
occur by reductive dechlorination. In this process, each 
compound is reduced by the replacement of a chlorine 
atom by a hydrogen atom. The potential parent and 
degradation products therefore are PCE, TCE, DCE, VC 
and ethene. Ethene is further reduced to ethane. Some 
chloride ions will also be produced during the reduction 
of the chlorinated ethenes. Complete mineralization of 
these compounds will result in the production of carbon 
dioxide and water. 

Stage 2 (aerobic) 
The aerobic biodegradation of the pentachlorophenol will 
result in the production of carbon dioxide and water. The 
aerobic biodegradation of the chlorinated organics will 
result in the production of chloride ions, carbon dioxide 
and water. 
The groundwater sampling frequency for each stage and 
phase of the treatability study is as follows. 

Stage 1 - Phase 1 (anaerobic) 
A total of20 groundwater (GW) samples will be collected 
during Stagel-Phasel. Twenty GW samples include a 
total of jive samples from wells IR25EW01A, IR25IW2A, 
IR25MW53A, IR25MW54A, and IR25MW56A (shown on 
figure 2 of Sampling and Analysis Plan) during each 
sampling evenL Since these samples will be collected on a 
weekly basis for one month, there will be a total of four 
sampling events. Groundwater samples from wells 
IR25EW01A, IR25IW2A, IR25MW53A, and 
IR25MW54A will be ana(vzedfor 11 ana(vtical 
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• 
parameters. New deep well (IR25MW56A) within the test 
cell area will be tested for voes only. All well locations 
and corresponding analytical parameters are shown in 
Table 2a, SAP, Appendix B. 

Stage 1 - Phase 2 (anaerobic) 
Groundwater samples will be collected biweekly for a 
period of 5 months from wells IR25EWOJA, IR25IW2A, 
IR25MW53A, IR25MW54A, and IR25MW56A (shown 
on figure 2 of Sampling and Analysis Plan) during Stage 
1-Phase2. Groundwater samples from wells IR25EWOJA, 
IR25IW2A, IR25MW53A, and IR25MW54A will be 
analyzed for 11 analytical parameters. New deep well 
(IR25MW56A) within the test cell area will be tested/or 
voes only. All well locations and corresponding 
analytical parameters are shown in Table 2a, SAP, 
AppendixB 

Stage 2 - Phase 1 (aerobic) 
During Stage 2-phase 1, GW samples will be collected 
from wells IR25EWOJA, IR25IW2A, 
IR25MW53A,IR25MW54A, and IR25MW56A (shown on 
figure 2 of Sampling and Analysis Plan) on a weekly basis 
for approximately three months. Sampling frequency and 
analytical parameters are shown in Table 2a, SAP, 
Appendix B. New deep well (IR25MW56A) within the test 
cell area will be tested for voes only. 

Stage 2- Phase 2 (aerobic) 
During Stage 2-phase 2, GW samples will be collected 
from the system manifold and monitoring wells, 
IR25MW53A and IR25MW54A (shown on figure 2 of 
Sampling and Analysis Plan), at a frequency of twice a 
week for 1 month and biweekly for next month. Each 
sampling event consists of a total of 7 samples collected at 
two monitorinJ! wells and system manifold. 
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5 On page 2-6, it is stated that "the desired treatability study results" could be 
achieved without completing the full two-stage process. On page 2-7 the 
work plan states, "If VC degrades in Stage 1, then there is no need to 
advance to Stage 2." Please define, in quantifiable and measurable terms, 
the "desired treatability study results" (including VC concentrations below 
which there would be no need to advance to Stage 2) that will be used to 
determine if the study is a "success" in advance of the implementation of the 
full two-stage work plan. 

In Situ Treatability Study Plan, RU-C5, Bldg. 134 
Hunters Point Shipyard 
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• 
During Stage 2-phase 2, GW samples will also be 
collected from new deep well IR25MW56A within the test 
cell area at a frequency of weekly for two months. The 
new deep well (IR25MW56A) within the test cell area will 
be testedfor voes on(v. 
This section of the work plan will be rewritten as follows: 

In Stage 1, advancement to Phase 2 from Phase 1 is based 
on when the substrate is distributed throughout the 
treatability study test cell. Both phases of Stage I will 
occur in this treatability study 

Stage 2 aerobic process will be conducted to evaluate the 
degradation of vinyl chloride, and aerobically 
biodegradable compounds identified in the RI. The timing 
of the advance to Stage 2, aerobic process, from Stage 1, 
anaerobic processes, is based on the evaluation of the rate 
of biodegradation of vinyl chloride. If vinyl chloride 
degradation does not occur, or vinyl chloride degradation 
rates do not indicate that complete biodegradation of vinyl 
chloride under anaerobic will occur in less than 3 years 
the Phase 2 Stage 2 tasks will be implemented in the 
proposed time schedule. If vinyl chloride degradation 
rates indicate that complete biodegradation of vinyl 
chloride is underway, Stage 1 Phase 2 may be extended to 
allow for an accurate determination of the biodegradation 
rates and completeness of the biodegradation. 

The purpose of Stage 2, Phase 1 is to degrade aerobically 
biodegradable organics identified in the RI and any 
residual vinyl chloride potentially remaining after the 
reductive dechlorination of the chlorinated ethenes. Upon 
completion of Stage I, Phase 2, Stage 2 Phase I will be 
initiated. In stage 2 Phase 1 oxygen is added to the system 
to biodeerade residual methane remaininl! from the 
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6 

7 

On page 2-6, it is explained that progression from Phase 1 to Phase 2 of 
Stage 1 "is based on when the substrate is distributed throughout the 
treatability study test cell." In addition, Section 5.1.3.l Operations states 
that if the bromide tracer is found outside the "treatment area," then the 
study will be interrupted and re-evaluated. Both of these actions depend on 
a clear definition of the study test cell location. What is the spatial limit of 
the "treatability study test cell" or "treatment area", and how was that 
determined? Is "treatability study test cell" synonymous with the 
"treatability study area" as delineated in Figure 2? If not, please identify the 
spatial extent of the treatability study test cell on this figure and in the text of 
the work plan. If the cell limit is defined by the concentration of a specific 
chemical, please specify the concentration that marks the outer limit of the 
cell, also explaining why that chemical was chosen and how use of the 
concentration level was selected to define the cell limit. 

Section 4.0 Groundwater and Soil Sampling Program: On page 4-1 the work 
plan states that soil samples will be collected at depths approximately 8 feet 
below ground surface. How was this depth selected? Also, how will the 
sampling locations, relative to the overall study site, be determined? 

In Situ Treatability Study Plan, RU-CS, Bldg. 134 
Hunters Point Shipyard 
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• 
anaerobic stage and aerobically biodegradable chemicals 
of concern identified in the RI. If vinyl chloride 
degradation is complete in Stage 2 Phase 1, Stage 2, 
Phase 2 will not be conducted. 

The purpose of Stage 2 Phase 2 is to demonstrate aerobic 
co-metabolic biodegradation of vinyl chloride potentially 
remaining after Stage 1 and Stage 2 phase 1. If vinyl 
chloride is degraded in the previous phases then Stage 2 
Phase 2 will not be conducted. If vinyl chloride is not 
degraded in the previous phases then Stage 2, Phase 2 will 
be initiated. This stage will require the addition of 
methane and oxygen to promote co-metabolic 
biodewadation ofvinvl chloride. 
The treatability study area is the area of RU-CS that 
includes all the wells that will be monitored as part of this 
investigation. The test cell is the portion of the treatability 
study area in which active biodegradation will be 
conducted. The test cell is the lateral and vertical extent 
of the area in which the nutrients are distributed during 
the pilot test. The areal extent of the test cell will 
encompass the area between the injection and extraction 
wells and will extend slightly upgradient from the 
injection well The width of the treatability test area will 
be approximately 10 feet on either side of the line 
extending from the injection well to the extraction well. 
The actual dimensions of the treated area will be 
determined on site-specific conditions including hydraulic 
conductivity and heterogeneity of the aquifer. 

Excavation soil samples are planned for collection as 
follows: 
• Degreaser Pit excavation soil samples will be collected 

from the sidewalls above the saturated zone 
(approximately 5 ft-bgs /to be determined in the field}) 
at the rate of aooroximately one per 20 linear feet for 



• • Summary of Comments and Responses 

8 Section 5.1.2 System Design: 
The work plan (page 5-2) states that because the reduced conditions caused 
by a previous zero valent iron (ZVI) treatability study did not increase the 
solubility or mobility of metals under what the authors consider similar 
subsurface conditions, the proposed bioremediation is not expected to 
increase metal solubility or mobility. What are the oxidation-reduction 
potential (ORP) values expected to result from the bioremediation study, and 
how do they compare to the ORP values measured during the ZVI study? 

In Situ Treatability Study Plan, RU-CS, Bldg. 134 
Hunters Point Shipyard 
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• 
an expected total of five sidewall samples. Two 
excavation bottom samples are planned at an expected 
depth of appro:rimately 8 ft-bgs. 

• OiVWater Separator excavation soil samples will be 
collected from the sidewalls above the saturated zone 
(approximately 5 ft-bgs [to be determined in the field]) 
and at approximately 15 ft-bgs at the rate of 
approximately one per 20 linear feet for an expected 
total of six sidewall samples. One excavation bottom 
sample is planned at an expected depth of 
avvroximately 17_{t-bf(s. 

The ORP values expected for the anaerobic-aerobic 
bioremediation treatability study by stage are as follows: 

Stage 1 (anaerobic) 
-200 to -400 m V 

Stage 2 (aerobic) 
+400 to +600 m V 

Similar values were observed in the anaerobic-aerobic 
bioremediation treatability study completed at Point Mugu 
in 2003. 

The ORP values observed at the Hunters Point Shipyard 
Building 272 ZVI study during the most reducing 
conditions are as follows: 

Location IR28MW211F: -556m V 
Location IR28MW341F: -351m V 
Location IR28MW342F: -324mV 
Location IR28MW362F: -555m V 
Location IR28MW360F: +12mV 

Solubility and/or mobility of metals with these conditions 
were not observed. Therefore, solubility and/or mobility 
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9 On page 5-2 the work plan states, "As a precaution, groundwater samples 
will be collected for metals analysis prior to, during, and after the treatability 
study to evaluate the mobility of the metals." Section 4.1 Laboratory 
Analysis does not include testing of groundwater for total metals. Appendix 
B - Sampling and Analysis Plan includes analysis for dissolved metals 
during Baseline; Anaerobic - Post-Stage 1, Phase 2; and Aerobic - Post-
Stage 2, Phase 2 groundwater sampling but does not include groundwater 
analyses for dissolved metals during Anaerobic Stage 1, Phases 1 and 2; 
Aerobic Respiration Stage 2, Phase 1; and Aerobic Co-Metabolism Stage 2, 
Phase 2 groundwater sampling. Given the existing concerns about the levels 
of metals present at the study site and the stated recognition of the need to 
monitor those levels due to possible changes in their solubility or mobility 
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• 
of metals are not expected during the proposed anaerobic-
aerobic treatability study. 

Please refer to the following references for more detail 
about the Building 272 ZVI study, including figure 
providing well locations and additional ORP data. 

Chan, Deh Bin, et.al, 2003, Zero Valent Iron (ZVI) 
Powder Injection for In-situ Dechlorination of 
Chlorinated Organic Compounds in Contaminated Soil 
and Groundwater at Hunters Point Shipyard, CA 
(abstract and presentation),51

h Environmental Technology 
Symposium & Workshop, March. 

Chen, Steve, et. al., 2003, Injection of a High Reactivity 
Zero-Valent Iron Powder Into a Weathered Bedrock 
Formation for the Reduction of a CVOC Source Area 
(abstract and presentation),51

h Environmental Technology 
Symposium & Workshop, March. 

U.S. Department of Navy, 2003, Successful Cleanup 
Demonstration at Hunters Point Shipyard Using Zero-
Valent Iron Injection, Hunters Point Shipyard 
Environmental Cleanup Newsletter, Summer-Fall. 
Reducing conditions created during the anaerobic stage 
may lower the pH of GW slightly. Normally, increase in 
the solubility of some metals may occur in GW with pH 4 
or below. However, it is not expected that the pH will be 
reduced below 4 during anaerobic stage. In addition, 
reducing conditions created during anaerobic stage will 
be changed to oxidizing conditions during aerobic stage 
of the treatability study. Therefore, increase in the 
solubility or mobility of metals is not expected during any 
stage of the treatability study. Groundwater samples will 
be tested for metals during baseline, Anaerobic Post Stage 
1-Phase 2; and Aerobic Post StaJ!e 2-Phase 2, merelv as a 
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resulting from variations in ORP caused by the bioremediation study, 
groundwater metals analysis should be conducted at all stages of 
groundwater sampling during the bioremediation study. If the Navy is not 
going to conduct metals analysis of groundwater samples collected before, 
during, and after all stages and phases of the bioremediation study, the work 
plan language should be revised to more accurately reflect that plan and to 
include a justification for the decision. 

10 Section 5 .1.3 .1 Operations: On page 5-3 the use of a bromide tracer is 
discussed, and it is stated that "measurements at different wells made at 
varying depths will indicate the direction of flow for the amended 
groundwater." What wells will be monitored and with what frequency? 
How are these wells and the depths of measurements selected? While this 
approach may monitor the potential migration of amended groundwater 
outside of the treatability area, how will the Navy monitor for the possible 
spreading of the targeted chemicals of concern outside of the treatability area 
as a result of the treatability study, both in terms of the chemicals' spatial 
extent and/or concentration? 

11 Section 5.2.3.3 Start-Up Operation: On page 5-8 the work plan states that 
oxygen will be introduced and the groundwater recirculated so that the 
"oxygen can be delivered into the aquifer within a given radius of the 
injection well." Please define (quantitatively) the "given radius." How was 
this determined? 
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• 
precaution. The word "during" on page 5-2 of the work 
plan ref erred to Anaerobic Post-Stage 1-Phase 2 sampling 
event. 

Bromide tracer evaluation will be conducted on all 21 
wells during anaerobic stage 1 (Phase 1 and Phase 2) post 
anaerobic Stage 1 and post aerobic Stage 2 of the 
treatability study. Twenty-one wells include four wells in 
the test cell and 17 wells in the treatment area 
surrounding the test cell. A bromide tracer will be used to 
evaluate biodegradation rate and extent of substrate 
distribution. Depending upon screen intervals of the 21 
wells, a bromide tracer evaluation will be performed at 
depths ranging from approximately 5 feet to 16 feet bgs, 
22 feet to 28 feet bgs and 35 feet to 45 feet bgs. If 
increased bromide is found outside the treatment area 
during recirculation, then the circulation of amended 
water will be stopped and groundwater flow patterns will 
be re-evaluated. 
The precise radius of influence for the injection well is 
not known because no well tests have been performed 
with it. However, it is important to know the oxygen-
amended water is pulsed into the injection well. Pulsing 
the oxygen-amended water through the well introduces it 
in controlled intervals into the water bearing zone to avoid 
well fouling and "push" amended water into the 
formation. In plan and profile views, the amended water 
looks like boudins (linked sausages) within the formation 
prior to dissipating into the formation. 

The successful Point Mugu treatabllity study was 
performed in moderately high permeable sand. There, the 
radius of influence durinJ! pulsed introduction of oxv2en-
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In addition, I have some minor comments: 
General: It would be helpful to the reader to provide an image indicating the 
known concentrations and extent of at least some of the primary chemicals 
being targeted by the bioremediation in the immediate area of the study area. 

Section 1. 0 Introduction: On page 1-1 the work plan makes reference to a 
successful application of this bioremediation method at Naval base Ventura 
County in Point Mugu, California, but does not reference any reports or 
publications to support this statement. It also mentions a similar study being 
used at Treasure Island Naval Station, San Francisco, California. Please cite 
references for these studies. 
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amended water into the water bearing formation was 
determined to be about 8 meters. Permeability of the 
water bearing zone where the Hunters Point treatability 
study will be performed is about~ of the permeability at 
Point Mugu. Based on this, the radius of influence at 
Hunters Point is estimated to be about 2 meters. But, this 
estimate is subject to the rigors that will be imposed by the 
formation durinl! the treatability study. 
The most currently documented analytical concentrations 
for the primary chemicals of concern are summarized in 
Section 7.3 Groundwater Contamination Evaluation for 
RU-C5 in TtEMI 2003 "Groundwater Summary Report, 
Phase III Groundwater Data Gaps Investigation, HPS, 
San Francisco, California" September 2." 

See the Table on page 1-6 titled List of Contaminants 
from RI in the Work Plan, In Situ Sequential Anaerobic
Aerobic Bioremediation Treatability Study. 
References that document the studies are provided below. 

Shaw E&l, July 31, 2003, Final Evaluation In Situ 
Bioremediation, Chlorinated Ethene Groundwater Plume 
Installation Restoration Program at Site 24, Naval Base 
Ventura County, Point Mugu, California Unpublished. 

Johnson, Christian D., Michael J. Truex, Daniel P. 
Leigh, Benjamin L. Porter and Steve Granade, 2004, 
Implementation Of In Situ Anaerobic Bioremediation In 
A Thin, Shallow Unconfined Aquifer, Batte/le Press 
Papers from the Proceedings of the Fourth International 
Conference on Remediation of Chlorinated and 
Recalcitrant Compounds, Monterey, CA, May 24-27, 2004 

Porter, Benjamin L., D. P. Leigh, C.D. Johnson, M. J. 
Truex, S. Granade, 2003, Construction of a Sequential 
Anaerobic/Aerobic In Situ Bioremediation System, 
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Batte/le Press Papers from the Proceedings of the Seventh 
International In Situ and On-Site Bioremediation 
Symposium, Orland FL, June 4-7, 2003 

Johnson, C.D., M.J. Truex, D.P. Leigh, S. Granade, 2003, 
Successful Implementation of Aerobic Co-Metabolism of 
Vinyl Chloride in an In-Situ Biofilter, Batte/le Press 
Papers from the Proceedings of the Seventh International 
In Situ and On-Site Bioremediation Symposium, Orland 
FL, June 4-7, 2003 

Granade, Steve, D.P. Leigh, Johnson, C.D., 2003, 
Chlorinated Solvent Bioremediation: 3 Case Studies, 
Batte/le Press Papers from the Proceedings of the Seventh 
International In Situ and On-Site Bioremediation 
Symposium, Orland FL, June 4-7, 2003 

Leigh, Daniel P., Benjamin L. Porter and Steve Granade, 
2003, Sequential Anaerobic-Aerobic In Situ 
Bioremediation of Chlorinated Ethenes at Naval Base 
Ventura County. Shaw Environmental & Infrastructure 
Technical Symposium, Orlando Florida, May 15-17, 
2003. 

Porter, Benjamin L., D. P. Leigh, C.D. Johnson, M. J. 
Truex, S. Granade, 2003, Construction of a Sequential 
Anaerobic/Aerobic In Situ Bioremediation System, Shaw 
Environmental & Infrastructure Technical Symposium, 
Orlando Florida, May 15-17, 2003 

Truex, M.J., Johnson, C.D., Leigh, D.P., Granade, S., 
2002, Pulsed Injection Flow Strategy for Aerobic 
Cometabolism of Vinyl Chloride, Batte/le Press Papers 
from the Proceedings of the Third International 
Conference on Remediation of Chlorinated and 
Recalcitrant Compounds, Monterey, CA, Mav 20-23, 2002 
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Leigh, Daniel P., Rodney.S. Skeen, Christian Johnson, 
Lisa Bienkowski, Steve Granade 2000, Enhanced 
Anaerobic In Situ Bio remediation of Chloroethenes at 
NAS Point Mugu, Batte/le Press Papers from the 
Proceedings of the Second International Conference on 
Remediation of Chlorinated and Recalcitrant 
Compounds, Monterey, CA, May 22-25, 2000 

Skeen, Rodney S., Christian D. Johnson, Daniel P. Leigh, 
Lisa Bienkowski, Steve Granade, Sonia Murphy, 2000, 
Accelerated In Situ Bioremediation of Chlorinated 
Ethenes in Groundwater At Point Mugu /RP Site 24. 
Proceedings of the lUh West Coast Contaminated Soils & 
Water Conference, San Diego CA, March 20-23, 2000 

Karachewski, John A., Daniel P. Leigh and Marvin 
Saines, Hydrogeology of Holocene Shoreline and Coastal 
Deposits at /RP Site 24, Naval Air Weapons Center
Point Mugu, California. Proceedings of the Geological 
Society of America Conference, Denver CO, October 
1999. 

Johnson, Christian D., Rodney S. Skeen, Mark G. 
Butcher, D. P. Leigh, Lisa A Bienkowski, Steve Granade, 
Bryan Harre, Todd Margrave, 1999, Accelerated In Situ 
Bioremedation of Chlorinated Ethen es in Groundwater 
With High Sulfate Concentrations, Batte/le Press Papers 
from the Proceedings of the Fifth International In Situ 
and On- Site Bioremediation Symposium, San Diego CA, 
May 19 to 22, 1999 

Jerger, D.E., R.S. Skeen, L. Semprini, D.P. Leigh, S. 
Granade, B. Harre, 1998, Design of In Situ 
Bioremediation System to Treat Groundwater 
Contaminated b_v Chlorinated Solvents, 1998, Batte/le 
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14 Section 1.0 Introduction: On page 1-2 the work plan states, "The presence of 
ethene in the groundwater at site 6 is evidence that indigenous dechlorinating 
microbes are present and capable of conducting complete dechlorination of 
the chlorinated ethenes." Please cite technical references to support this 
conclusion. 
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Press Papers from Proceedings of the First International 
Conference on Remediation of Chlorinated and 
Recalcitrant Compounds, Monterey California, May, 
1998 
Ethene is the non-toxic by product generated during the 
reductive dechlorination of chlorinated ethenes. The 
presence of ethene at sites containing chlorinated ethenes 
is well documented. The presence of ethene at sites 
undergoing intrinsic biodegradation such as RU-CS at 
Hunters Point are described in the following references. 

ITRC, 1999, Natural Attenuation of Chlorinated Solvents 
in Groundwater: Principals and Practices, Interstate 
Technology and Regulatory Cooperation (ITRC) Work 
Group. 

Pankow, J.F., and J.A. Cherry, Dense Chlorinated 
Solvents and Other DNAPLs in Groundwater1 Waterloo 
Press, Portland Oregon, 522pp. 

U.S.EPA, 1999, Monitored Natural Attenuation at 
Superfund, RCRA Corrective Action, and Underground 
Storage Tank Sites, OSWER Directive Number 9200.4-
17p Office of Solid Waste and Emergency Response, 
Washington, DC. 

Wiedemeier, T.H., Wilson, J. T., Kampbell, D.H., Miller, 
R.N., and Hansen, J.E., 1995, Technical Protocol for 
Implementing Intrinsic Remediation with Long-Term 
Monitoring for Natural Attenuation of Fuel 
Contamination Dissolved in Groundwater, U.S. Air Force 
Center for Environmental Excellence, San Antonio, TX 
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15 Section 1.2 Site Descri12tion and Background and Section 1.3 Site Geology: 
Previous reports from the Hunters Point Shipyard cleanup are cited (e.g., 
"PRC 1996"' "PRC 1996a"' and "PRC 1997") but these references are not 

' ' ' ' ' ' listed in Section 7.0 References. Please include complete citations for all 
references mentioned in the work plan. 

16 Section 5.1.2 System Design: On page 5-2 please cite a reference supporting 
the statements about the results of the 2002 Zero Valent Iron treatability 
study at Hunters Point Shipyard. 
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Wiedemeier, T.H., Swanson, M.A., Moutoux, D.E., 
Gordon, E.K., Wilson, J. T., Wilson, B.H., Kampbell, D.H., 
Hansen, J.E., Haas, P, Chapelle, F.H., 1996, Technical 
Protocol for Evaluating Natural Attenuation of 
Chlorinated Solvents in Groundwater. 

The references are complete as follows. 

PRC, 1996, Draft Final Parcel B Remedial Investigation 
[RI] Report, HPS, San Francisco, California, June 3. 

PRC, 1996a, Technical Memorandum: Estimation of 
HPS Groundwater Ambient Levels, HPS, San Francisco, 
California, September 16. 

PRC, 1997, Draft Final Parcel C RI Report, HPS, San 
Francisco, California, March 13. 
Please refer to the following references for more detail 
about the Building 272 ZVI study. 

Chan, Deh Bin, et.al., 2003, Zero Valent Iron (ZVI) 
Powder Injection for In-situ Dechlorination of 
Chlorinated Organic Compounds in Contaminated Soil 
and Groundwater at Hunters Point Shipyard, CA 
(abstract and presentation),51h Environmental Technology 
Symposium & Workshop, March. 

Chen, Steve, et. al., 2003, Injection of a High Reactivity 
Zero-Valent Iron Powder Into a Weathered Bedrock 
Formation for the Reduction of a CVOC Source Area 
(abstract and presentation),s'h Environmental Technology 
Symposium & Workshop, March. 

U.S. Department of Navy, 2003, Successful Cleanup 
Demonstration at Hunters Point Shiovard Usin!l Zero-
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17 Section 5.2.2 System Design: Please explain under what conditions sodium 
nitrate would be used in amending the groundwater during the aerobic 
remediation stage of the study (page 5-6). 

18 Figm:e 4 - Conce~tual Treatability Study Test Cell Cross Section: The 
subsurface underlying the test area in the figure is shown as a single color 
and labeled "native soil." The description of the site geology shows that this 
area is in fact geologically heterogeneous and includes artificial fill. Please 
revise the figure to more clearly reflect what is known about subsurface 
stratigraphy in this area. 

SF Health Denartment (Treadwell & Rollo, November 18, 2003) 
19 General 

In general, the technical basis for the proposed treatability study is not 
clearly presented. Existing conditions (source area groundwater 
concentrations, groundwater flow direction, current degradation processes, 
etc.) are not presented in this report. The report does not present a clear plan 
of action for the entire treatability study; the impression is given that the 
study's processes may be implemented, changed, or not implemented over 
the course of the study based on observations and conclusions drawn from 
the field data. A flowchart or table listing the data that will be evaluated, the 
decisions that will be made on the basis of that data, and how the decision 
will impact the course of the treatability study at various points in the study 
should be presented. A narrative description with a rationale table outlining 
the physical, chemical, and biological parameters and locations that will be 
monitored and the changes that are anticipated to be seen if anaerobic or 
aerobic degradation is actually occurring should be presented. 
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Valent Iron Injection, Hunters Point Shipyard 
Environmental Cleanuo Newsletter, Summer-Fall. 
Nitrogen is utilized by microorganisms for protein 
synthesis. Low concentrations of nitrogen in groundwater 
may inhibit the growth of the organisms. If nitrogen is 
less than 10 mg/L in the treatment area during the 
aerobic treatment stage, then nitrogen in the form of 
sodium nitrate will be used as an amendment. 
The area labeled "native soil" is geologically 
heterogeneous and includes artificial fill. This figure has 
been revised to reflect this. Figure 7-2 in Final Parcel C 
Groundwater Summary Report, Phase III Groundwater 
Data Gaps Investigation (TtEMI, 2003), has been 
included in Appendix F for reference. Figure 4 has been 
revised to show the geology from the referenced Cross 
Section N-N'. 

The technical basis for this treatability study is to evaluate 
in situ bioremediation (/SB) of organic compounds 
dissolved in groundwater. The underlying principle is the 
chemicals of concern present at the selected treatability 
study location can be biologically degraded under 
appropriately (reducing and oxidizing) conditions. 

Existing conditions are defined as follows. 
• Source areas for contamination include the separator 

sump and the dip tank areas. 
• Source area groundwater concentrations for PCB 

range from 56,000 to 20,000 ug!L, TCE range from 
10,000 to 2,700 ugll, vinyl chloride from 6,600 to 
1,800 ug/L and 1,2-dichloroethanefrom 150,000 to 
280,000 ug/L (from Table 7-6 in Final Parcel C 
Groundwater Summary Report, Phase III 
Groundwater Data Gaps Investigation (TtEMI, 2003). 

• Groundwater flow direction, as shown in Figure 2 in 
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- Introduction 
"This document describes the project objectives and the tasks and process 
equipment required for performing a treatability study at Installation 
Restoration Program (IRP) Site 28 at Hunters Point Shipyard (HPS), San 
Francisco, California." The text should be corrected to read, "(IRP) Site 
25." 
The in situ sequential anaerobic-aerobic bioremediation process that is the 
subject of this Work Plan was successfully applied by Shaw at the Naval 
Base Ventura County in Point Mugu, California." A reference should be 
cited for the Point Mugu project. If the project has not and will not be 
documented, the reference should indicate that the data is unpublished. 
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the "In Support of. •. " work plan, is north-north east. 
• The site is currently undergoing natural attenuation 

of the contaminants. Natural attenuation processes 
for these chemical include dilution, dispersion, 
adsorption, volatilization, and biodegradation. 
Intrinsic biodegradation of the organics appears to be 
occurring as indicated by the presence of daughter 
products of PCE and TCE degradation including 
DCE, VC and ethane. Present degradation processes 
are anaerobic. These are the same processes that will 
occur during the treatability study. However, during 
the study, the conditions are expected to be 
significantly enhanced in order to increase these 
processes many fold. 

The impression stated within the provided comment is 
correct. The study's processes may be implemented, 
changed, or not implemented over the course of the study 
based on observations and conclusions drawn from the 
_field data. 
Comment noted. As stated in the comment, work plan text 
will identify the treatability study as occurring within 
(IRP) Site 25. 

References that document the studies are provided below. 

Shaw E&I, July 31, 2003, Final Evaluation In Situ 
Bioremediation, Chlorinated Ethene Groundwater Plume 
Installation Restoration Program at Site 24, Naval Base 
Ventura County, Point Mugu, California Unpublished. 

Johnson, Christian D., Michael J. Truex, Daniel P. 
Leigh, Benjamin L. Porter and Steve Granade, 2004, 
Implementation Of In Situ Anaerobic Bioremediation In 
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A Thin, Shallow Unconfined Aquifer, Battelle Press 
Papers from the Proceedings of the Fourth International 
Conference on Remediation of Chlorinated and 
Recalcitrant Compounds, Monterey, CA, May 24-27, 2004 

Porter, Benjamin L., D. P. Leigh, C.D. Johnson, M. J. 
Truex, S. Granade, 2003, Construction of a Sequential 
Anaerobic/Aerobic In Situ Bioremediation System, 
Battelle Press Papers from the Proceedings of the Seventh 
International In Situ and On-Site Bioremediation 
Symposium, Orland FL, June 4-7, 2003 

Johnson, C.D., M.J. Truex, D.P. Leigh, S. Granade, 2003, 
Successful Implementation of Aerobic Co-Metabolism of 
Vinyl Chloride in an In-Situ Biofilter, Battelle Press 
Papers from the Proceedings of the Seventh International 
In Situ and On-Site Bioremediation Symposium, Orland 
FL, June 4-7, 2003 

Granade, Steve, D.P. Leigh, Johnson, C.D., 2003, 
Chlorinated Solvent Bioremediation: 3 Case Studies, 
Battelle Press Papers from the Proceedings of the Seventh 
International In Situ and On-Site Bioremediation 
Symposium, Orland FL, June 4-7, 2003 

Leigh, Daniel P., Benjamin L. Porter and Steve Granade, 
2003, Sequential Anaerobic-Aerobic In Situ 
Bioremediation of Chlorinated Ethenes at Naval Base 
Ventura County. Shaw Environmental & Infrastructure 
Technical Symposium, Orlando Florida, May 15-17, 
2003. 

Porter, Benjamin L., D. P. Leigh, C.D. Johnson, M. J. 
Truex, S. Granade, 2003, Construction of a Sequential 
Anaerobic/Aerobic In Situ Bioremediation System, Shaw 
Environmental & Infrastructure Technical Svmoosium, 
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Orlando Florida, May 15-17, 2003 

Truex, M.J., Johnson, CD., Leigh, D.P., Granade, S., 
2002, Pulsed Injection Flow Strategy for Aerobic 
Cometabolism of Vinyl Chloride, Batte/le Press Papers 
from the Proceedings of the Third International 
Conference on Remediation of Chlorinated and 
Recalcitrant Compounds, Monterey, CA, May 20-23, 2002 

Leigh, Daniel P., Rodney. S. Skeen, Christian Johnson, 
Lisa Bienkowski, Steve Granade 2000, Enhanced 
Anaerobic In Situ Bio remediation of Chloroethenes at 
NAS Point Mugu, Batte/le Press Papers from the 
Proceedings of the Second International Conference on 
Remediation of Chlorinated and Recalcitrant 
Compounds, Monterey, CA, May 22-25, 2000 

Skeen, Rodney S., Christian D. Johnson, Daniel P. Leigh, 
Lisa Bienkowski, Steve Granade, Sonia Murphy, 2000, 
Accelerated In Situ Bioremediation of Chlorinated 
Ethenes in Groundwater At Point Mugu /RP Site 24. 
Proceedings of the lO'h West Coast Contaminated Soils & 
Water Conference, San Diego CA, March 20-23, 2000 

Karachewski, John A., Daniel P. Leigh and Marvin 
Saines, Hydrogeology of Holocene Shoreline and Coastal 
Deposits at /RP Site 24, Naval Air Weapons Center -
Point Mugu, California. Proceedings of the Geological 
Society of America Conference, Denver CO, October 
1999. 

Johnson, Christian D., Rodney S. Skeen, Mark G. 
Butcher, D. P. Leigh, Lisa A Bienkowski, Steve Granade, 
Bryan Harre, Todd Margrave, 1999, Accelerated In Situ 
Bioremedation of Chlorinated Ethen es in Groundwater 
With HiJ!h Sul( ate Concentrations, Battelle Press Papers 
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24 

The Point Mugu experience would be more convincing ifthe reader was 
provided with an overview of the pre-treatment condition of the Point Mugu 
study area (i.e., nature and extent of contaminant plume), the layout of the 
treatability study equipment and systems (location of injection and extraction 
wells relative to the contaminant plume), and the post-treatment condition of 
the area (i.e., nature and extent of contaminant plume). It would also be 
useful to know what parameters were monitored and what changes were 
observed in order to ascertain that biodegradation was actually occurring. 
"The presence of thane in groundwater at site 6 is evidence that indigenous 
dechlorinating microbes are present and capable of conducting complete 
dechlorination of the chlorinated ethenes." The reader should be referred to 
a lab report, table, or figure showing the thane data, even if the report, 
table, or figure is included in another report. In addition, the locations and 
concentrations of detected thane and/or ethane should be included in a 
fomre in this Work Plan. 
1.2 Site Description and Background 
"The source area is located in IR-25, within Building 134. The RU is oval 
shaped and generally covers the northwestern side of Building 134. The RU 
boundary is defined by vinyl chloride (VC) concentrations in groundwater." 
The source area should be shown on Figure 2 or at the very least the reader 
should be 
referred to a suitable map, such as Figure 7-5, Phase III Concentrations of 
Vinyl Chloride in groundwater, Parcel C, RU-CS in TtEMI's Parcel C 
Groundwater Summarv Reoort, Phase Ill Groundwater Data Gaps 
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from the Proceedings of the Fifth International In Situ 
and On- Site Bioremediation Symposium, San Diego CA, 
May 19 to 22, 1999 

Jerger, D.E., R.S. Skeen, L. Semprini, D.P. Leigh, S. 
Granade, B. Harre, 1998, Design of In Situ 
Bioremediation System to Treat Groundwater 
Contaminated by Chlorinated Solvents, 1998, Batte/le 
Press Papers from Proceedings of the First International 
Conference on Remediation of Chlorinated and 
Recalcitrant Compounds, Monterey California, May, 
1998 
An overview of the pre-treatment condition of the Point 
Mugu study area, the layout of the treatability study 
equipment and systems, and the post-treatment condition 
of the area are provided in the references listed above. 
The monitored parameters and observed transients 
indicative that biodegradation occurred are also presented 
in the references listed above. 

Data supporting the presence of ethane in groundwater at 
the treatability study area may be found in Tetra Tech EM 
Inc. (TtEMI) 1998, Draft Final Parcel C Feasibility 
Study, HPS, San Francisco, California, April 6. 

Groundwater in the area surrounding the dip tank in 
Building 134 was identified in the draft final Parcel CFS 
(Tetra Tech, 1998) as RU-6 due to the presence of VOCs 
and other organic contaminants in groundwater and the 
potential for human health risk through inhalation 
pathway and ecological risk to aquatic receptors. RU-6 
was later expanded slightly to include the area 
surrounding Building 134 and renamed RU-CS (Tetra 
Tech 2000). The outline of RU-CS is presented on 
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Investigation (GDGI) Investigation, Hunters Point Shipyard, San Francisco, 
California (March 2003). 

25 State and indicate on Figure 2 specifically what concentration of VC defines 
the RUC5 boundary. Is it the California maximum contaminant level (MCL) 
of 0.5 µg/L? 

26 1.3 Site Geology 
The reader should be referred to a suitable map, such as Figure 7-2, Cross 
Sections NN' and 0-0', Parcel C, RU-C5 in the GDGI Summary Report, for 
an overview of the geology and hydrogeology. 

27 The geology and hydrogeology in the specific area of the bioremediation 
study should be illustrated and discussed separately and in greater detail, as 
there are specific challenges to conducting this kind of study in the 
subsurface immediately beneath the sump and dip tanks (see comment below 
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Figures 1-1and1-2 (TtEMI 2003) 

Tetra Tech EM Inc. (TtEMI) 1998, Draft Final Parcel C 
Feasibility Study, HPS, San Francisco, California, April 
6. 

Tetra Tech EM Inc. (TtEMI), 2000, Final Field Sampling 
Plan and Quality Assurance Plan [FSP/QAPP] for Phase 
I Groundwater Data Gaps Investigation [GDGI], HPS, 
San Francisco, California, July 31. 

TtEMI, 2003, Final Parcel C Groundwater Summary 
Report, Phase III Groundwater Data Gaps Investigation, 
HPS, San Francisco, California, September 2. 
The RU-C5 boundary within IR-25 will be presented on 
Figure 2. Figure 2-1 "Wells used in the Phase III 
Groundwater Data Gaps Investigation" in Final Parcel C 
Groundwater Summary Report, Phase III Groundwater 
Data Gaps Investigation (TtEMI, 2003), has been 
included in Appendix F for reference. The RU-C5 plume 
is based on detected chlorinated voes. 
Comment Noted. An overview of geology and 
hydrogeology for the treatability study area may be found 
in Figure 7-2, Cross Sections N-N' and 0-0', Parcel C, 
RU-C5, Final Parcel C Groundwater Summary Report, 
Phase III Groundwater Data Gaps Investigation (TtEMI, 
2003). Figure 4 has been revised to reflect this. Figure 7-
2 in Final Parcel C Groundwater Summary Report, Phase 
III Groundwater Data Gaps Investigation (TtEMI, 2003), 
has been included in Appendix F for reference. Figure 4 
has been revised to show the geology from the referenced 
Cross Section N-N'. 
An overview of geology and hydro geology for the 
treatability study area may be found in Figure 7-2, Cross 
Sections N-N' and 0-0', Parcel C, RU-C5, Final Parcel 
C Groundwater Summary Report, Phase III Groundwater 
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re. low hydraulic conductivity). 

28 Figures 7-3, 7-4, and 7-5 of the Parcel C GDGI Report clearly indicate that 
the predominant direction of groundwater flow in the vicinity of the sump 
and degreaser pit is to the northeast. The highest PCE, TCE, and VC 
concentrations are centered in the sump/degreaser pit area, and all three 
plumes have migrated to the northeast (a distance of 160 feet in the case of 
VC) with considerable lateral spreading (VC plume is 130 feet wide). The 
prevailing groundwater flow direction should be indicated on Figure 2. 

- Assuming that an instantaneous, sudden release of PCE in the degreaser pit 
occurred in 1970 (HPS was deactivated in 1974), over a period of 30 years 
the plume has migrated a distance of approximatelyl 60 feet. This would 
indicate that the PCE plume has historically migrated at a rate of 5.33 feet 
per year or 0.015 feet per day. If PCE releases occurred earlier than 1970, 
the historical migration rate would be even slower. 

29 2.0 Treatability Study Objectives 
What data evaluation, if any, has been performed in order to determine 
whether anaerobic-aerobic conditions already exist within the RU boundary? 
If PCE and TCE are already degrading to VC- down to concentrations 
below the California MCL of 0.5 mg/L - within 80 feet of the source area 
(see Figure 7-5, GDGI Summary Report), perhaps favorable conditions for 
the in-situ biodegradation of chlorinated solvents already exist. 

The table on page 1-6 indicates that PCE will not degrade with oxygen 
present, but degrades readily anaerobically. 

30 It appears that the entire treatability study will be performed within the 
source area (highest PCE and TCE concentrations) of the RU. If oxygen is 
added to the subsurface in the source area (as is proposed for Stage 2), PCE 
degradation, which is apparently currently taking place, could cease. 
Therefore, injecting oxygen within the source area (well IR25-IW02A) may 
not be prudent. Oxygen injection should instead 
be limited to the narrow band of the RU that is outside the PCE plume but 
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Data Gaps Investigation (TtEMI, 2003). As stated above, 
Figure 4 has been revised to show geology within the 
"native soil" oortion of the cross section. 
The prevailing groundwater flow direction is shown in 
Figure 2 in the "In Support of. .. " work plan. The 
remainder of the comment poses no additional question or 
action. Rather, it provides commentary that may or may 
not be true. 

The presence of PCB and TCB degradation products, 
such as DCB, VC and ethane, indicate that conditions are 
favorable for the anaerobic biodegradation of chlorinated 
ethenes. The continued presence of PCB and TCB in RU-
C5 for years after the discharge indicates that the 
degradation rates of the contaminants are insufficient to 
degrade the contaminants in a reasonable time. Low 
degradation rates in areas where conditions are generally 
favorable to biodegradation generally indicate the lack of 
a readily available carbon source. This may be easily 
remedied by the addition of a fermentable carbon source 
such as lactate. That is the intention of the oilot test. 
The purpose of the pilot test is to determine if the 
technology is applicable to the entire plume. Therefore, 
the test will be conducted in an area where chlorinated 
ethane concentrations are highest. The intent of stage one 
of the pilot test is to completely reduce PCB to ethane or 
VC. Therefore no PCB or TCB should be present in the 
test cell afler the anaerobic treatment. When PCB is 
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within the VC plume (the leading edge of the VC plume). 

31 2.2 Scope of Work 
This report makes no mention of the well abandonment activities that will 
precede the bioremediation treatability study. Preparatory activities such as 
the sump and pit removal as well as groundwater monitoring, SVE 
extraction, and soil vapor monitoring well abandonment activities should be 
described to the reader. Reference should also be made to the Draft Work 
Plan, Sampling and Analysis Plan, Project Quality Control Plan, [and] 
Activity Hazard Analysis in Support of Jn Situ Sequential 
Anaerobic-Aerobic Bioremediation Treatability Study, Remedial Unit - C5, 
Building 134, Hunters Point Shipyard, San Francisco, California, dated 
September 2003 and prepared by Shaw Environmental, Inc. Figure 3 of that 
report indicates the wells to be abandoned. Figure 5 of that report indicates 
the proposed new wells. Those two figures should be combined and included 
in this Work Plan. 

32 "The approximate duration of Stage 1, Phase 1 is 1 month. Groundwater 
simulations have been used to develop the most efficient strategy for 
substrate injection. Due to the relatively low hydraulic conductivity of the 
aquifer (approximately lxl0-4 cm/sec), the estimated removal duration and 
rate from the extraction well is approximately 10 days and 0.1 gpm [gallons 
per minute], respectively." 
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reduced the aerobic stage (Stage 2) will be conducted. 
Aerobic conditions will be established in a small area 
around the injection well after the PCE and TCE have 
been reduced to VC or beyond in the initial anaerobic 
stage of the study. Aerobic conditions will be established 
during the period of time that oxygen is injected. Because 
a large amount of biodegradable biomass will be 
generated during this stage, once oxygen injection is 
stopped, biodegradation of the remaining biomass will 
result in reducinf( conditions in the treatment area. 
The avoidance of duplication and/or redundancy between 
the "In Support of. •• " and "In Situ Treatability Study" 
work plans is intentional. Removal of wells 
(groundwater, SVE, and soil vapor), sump, and degreaser 
pit are addressed in the "In Support of. •• " work plan. 
The "In Support of. •• " work plan describes utility 
identification in Section 2.3.1, geotechnicaVstructural 
investigation in Section 2.3.2, monitoring well 
decommissioning in Section 4.1, monitoring well 
installation/restoration drilling in Section 4.2, well 
installations in excavations in Section 4.3, well 
development in Section 4.4, degreaser pit and separator 
removal in Section 5.0 and 5.1, excavation sampling in 
Section 5.4, and site restoration in Section 5.5. We agree 
that Figures 3 and 5 of the "In Support of. .. " work plan 
shows old wells that will be abandoned and new wells that 
will be installed. For clarity with the primary intent of 
each figure, we prefer not to combine the Figures 3 and 5 
as suf!f!ested. 
The treatability study does not rely on distribution of the 
substrate by ambient groundwater flow rates. Substrate 
distribution rates will be enhanced by an increased 
hydraulic gradient resulting from the removal of water 
(thus drawing down the water level) and the extraction 
well and the injection of water (thus increasing the water 
level) at the injection well. The h.vdraulic xradient will 
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Figure 7-2 of the GDGI report indicates that the zone directly beneath the 
sump and pit as a "low permeable zone within the A-aquifer based on 
lithology". Table 7-5 on page 7-12 of the same report indicates that the 
representative value for the hydraulic conductivity in this area is 0.1 ft/day or 
3.5x10-5 cm/sec. 

- Based on a representative hydraulic conductivity of 0.1 ft/day, the 
hydraulic gradient of 0.01 ft/ft, and the treatability study area 
dimensions shown in Figure 4 (an assumed saturated thickness of 9 
feet and a separator width of 18 feet gives a cross-sectional area of 
142 square feet), the estimated rate of flow through the aquifer in the 
treatability study test cell is 0.027 gallons per day (gpd) or 1.5 x 10-
5gpm. 

- It annears that the pumping rate of 0.1 gpm may not be sustainable. 
33 It is unclear whether the intent of the injection/extraction system is to 

distribute the substrate throughout the test cell at the outset of the treatability 
study. If so, this may be difficult to achieve, given an apparent groundwater 
velocity ofless than 1 ft/day and distance of approximately 27 feet between 
the injection and extraction wells. 

34 As noted previously, the historically predominant direction of groundwater 
flow and contaminant migration has been to the northeast. The arrangement 
of the injection and extraction wells relative to each other (Figure 2) would 
require the injected substrate to migrate to the northwest, thus traveling 
cross-gradient through an area of low-permeability. 
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therefore be much higher than the ambient groundwater 
gradient. 

If groundwater velocity is one foot per day that would 
only require 27 days to distribute the substrate throughout 
the test cell. That is well within the estimated time for 
substrate distribution. The estimated injection rate is 
approximately 0.1 gpm. At this rate it would take 
approximately 43 days to distribute the substrate through 
the treatment zone. The actual distribution rate will 
depend on site conditions. One of the goals of the 
treatability study is to determine these characteristics of 
the site. 
The direction of ambient groundwater flow is of little 
concern for this treatability study. The groundwater flow 
direction during substrate injection will be controlled by 
the flow field set up by the extraction-injection well 
system. Because of the high hydraulic gradient between 
these two wells the predominant groundwater and 
substrate flow direction will be from the injection well to 
the extraction well. Upon completion of the substrate 
injection ambient groundwater conditions will be re-
established. As noted however, the ambient groundwater 
flow rate is verv low. Therefore, the substrate will tend to 
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35 "To improve water extraction and water circulation through the treatability 
study area, the excavation associated with the removal of the degreaser pit 
and sump at Building 134 will be backfilled with permeable material ... 
Figure 4 provides the cross section of the wells that will be installed relative 
to the extraction trench." 

This verbal description is inconsistent with Figure 4. According to the figure, 
only the excavation associated with the sump, into which the extraction well 
(IR25-EW01A) will be installed, is to be backfilled with "self-compacting 
gravel". The sump area will be over-excavated to a depth of approximately 
16 feet bgs (the sump extends only to a depth of 11 feet bgs), and gravel will 
be placed from the bottom of the excavation up to the water table (7 ft bgs ). 
The remainder of the sump excavation will be backfilled with import fill. 
The area of the degreaser pit will be excavated down to the water table, but 
gravel will only be placed at the bottom of the excavation to a thickness of 
1.5 feet, and the remainder of the pit excavation will be backfilled with 
import fill. No permeable material will be placed around the well screens for 
the injection well (IR25-IW02A) or monitoring wells (IR25-MW53A and 
IR25-MW54A); they are shown as screened in "native soil". 

36 It is unclear how the placement of a 6-foot diameter gravel pack around the 
extraction well will improve water extraction and water circulation through 
the treatability study area when the injection well will be installed 48 feet 
away in native material that has a hydraulic conductivity of 0 .1 feet per day. 

37 "The second phase (Phase 2) of Stage 1 will consist of bi ode gradation 
monitoring. The monitoring will begin about 2 weeks after the fermentable 
substrate is injected into the subsurface in the Stage 1, Phase 1. The duration 
of Stage 1, Phase 2 is 4 to 5 months. No groundwater circulation will occur 
during Phase 2." 

38 As noted previously, the historically predominant direction of groundwater 
flow and contaminant migration has been to the northeast. The arrangement 
of the injection and extraction wells relative to each other (Figure 2) would 
require the injected substrate to migrate to the northwest, thus traveling 
cross-gradient through an area of low-permeability. Additional monitoring 
wells should be located down gradient of the treatment area, i.e., northeast of 
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stay in the treatment zone during the monitorinf! period. 
Comment noted. The purpose of the treatability study is 
to determine the effectiveness of anaerobic-aerobic 
biodegradation on chlorinated ethenes in groundwater, 
and in native soil. The reason the extraction well was 
placed within gravel filled backfill of the separator sump 
was two fold. First, excavation and removal of the 
separator sump and associated gravel base rock would 
eliminate a potential source area of dense non-aqueous 
phase liquid (DNAPL). Second, the placement of gravel 
backfill would increase the permeability, thus create a 
larger cone of depression to pull in affected groundwater. 
The injection well and monitoring wells were screened in 
native soil to allow the injected nutrients to break down 
the chlorinated ethenes. The substrate would be injected 
under a slight pressure creating a groundwater mound 
and forcing the nutrients into the formation. 

The large diameter of the extraction well will allow for 
more efficient groundwater extraction. The groundwater 
will be injected under low pressure to increase the 
in}ection rates. 
The comment agrees with the "In Situ Treatability Study" 
work plan. During Stage 1-Phase 2, recirculation will not 
occur to allow the anaerobic biomass that accumulated 
during Phase 1 to biologically degrade the contaminants 
in the treatment zone. 

The predominant direction of groundwater flow in the 
treatment zone is from the injection well to the extraction 
well during substrate distribution. After recirculation has 
stopped the ambient groundwater flow conditions will be 
reestablished. Because of the low hydraulic conductivity 
and gradient the substrate will remain in the treatment 
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IR25-IW02A, IR25-53A, and IR25-54A. 
39 "The proposed scope of work for Stage 1 includes the following: ... Collect 

baseline groundwater samples from wells located within and around the 
treatment area for laboratory analysis (Figure 2)." 

The text and Figure 2 should indicate which wells are to be sampled as part 
of this study and reference should be made to the SAP (Appendix B). The 
figure would also be more informative if PCE, TCE, and VC concentration 
contours were shown, since the VC plume defines the RU. 

40 "The plan to advance to Stage 2, aerobic processes, from Stage 1, anaerobic 
processes, is based on the possibility that VC will not be degraded by 
microbes during Stage 1. It is not outside the possibility for VC to be 
degraded to innocuous compounds by anaerobic microbial activity. IfVC 
degrades in Stage 1, then there is not need to advance to Stage 2." 

In view of the following facts, the wisdom of injecting oxygen at proposed 
well IR25-IW02A is questionable: 

1. The treatability study will take place in the area of highest PCE 
contamination (Figure 7-3, Parcel C GDGI Report). 

2. PCE does not degrade in the presence of oxygen ("List of Contaminants 
from RI", p. 1-6). 

3. PCE appears to already be degrading all the way to VC within the 
proposed treatability study area (Figure 7-5, Parcel C GDGI Report). 

4. VC concentrations drop to below the California MCL within 160 feet of 
the source (treatability study) area (Figure 7-5, Parcel C GDGI Report). 

41 If the conversion of the subsurface from an anaerobic environment to an 
aerobic environment were to take place, it should be predicated not on the 
absence of VC degradation, but on the complete degradation of PCE, at least 
within the study area. Stated another way, Stage 2 of Phase I should not be 
implemented until PCE concentrations within the source (treatability study) 
area have dropped below the California MCL of 5 µg/L or other applicable, 
lower criterion. 

42 5.1.4.1 [Phase 2- Biodegradation and Monitoring] Operations 
"During this stage, the recirculation system will be turned off to allow the 
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zone.for the duration of the monitoring period. 
This statement is clarified as follows: Collect baseline 
groundwater samples from wells located within and 
around the treatment zone as shown on Figure 2 in the 
"In Situ Treatability Study" work plan and SAP and in 
Table 2a within the same SAP. 

Figure 2 in the "In Situ Treatability Study" work plan 
and SAP have been revised to omit wells IR25MW16A 
and IR06MW41A from this figure. 
It is possible for vinyl chloride to biodegrade through 
aerobic and anaerobic microbial activity. If vinyl chloride 
is biodegraded substantially during anaerobic stage of 
treatability study, there would still be need to perform 
aerobic bioremediation study to evaluate the effectiveness 
of aerobic degradation of pentachlorophenal, 1,2- DCA 
and dichlorobenzenes which can be biodegraded only 
under aerobic microbial activity. 

Following reduced condition (anaerobic activity) and 
related biodegradation, criteria to move from stage 1 
(anaerobic) to stage2 (aerobic) is based on when PCE, 
TCE and DCE are degraded to VC or ethane. 

We disagree. The term "test cell" is not implicitly defined 
as a closed system. As recoxnized by the person(s) 
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43 

44 

4S 

anaerobic biomass that accumulated during State 1 to biologically degrade 
the contaminants in the test cell." 

Use of the term "test cell" implies that the test area is physically isolated 
from the rest of the aquifer by means of a barrier (e.g., sheet pile wall). This 
term should not be used if such a barrier will not be constructed. 
S.2.2 [Stage 2 -Aerobic Bioremediation] System Design 
"If used, methane concentrations of approximately S milliliters will be 
introduced into the subsurface." 

Units appear to be incorrect. 
Appendix B: Sampling and Analysis Plan 

- Introduction 
"The application of sequential anaerobic-aerobic in situ bioremediation has 
been successfully applied at sites contaminated with chloroethenes (Truex et. 
al., 2002). In one example, TCE was rapidly reduced to VC. However, VC 
degradation rates were substantially slower which resulted in the 
accumulation of VC. The application of aerobic bioremediation processes 
resulted in the degradation of the accumulated residual VC." 

It has not been demonstrated that an "accumulation" of VC is occurring at 
Building 134, RU-CS. In fact, the VC plume exceeding the California MCL 
of O.S µg/L is only 30 feet longer than the PCE and TCE plumes exceeding 
the California MCL of S µg/L (Figures 7-2, 7-3, and 7-4, Parcel C GDGI 
Report). 
It has not been determined through an appropriate "baseline" investigation 
what biodegradation process( es) is(are) occurring at Building 134, RU-CS. It 
is therefore unknown, which of the steps in the process is currently rate 
limiting. Is it reasonable to expect that the addition of a nutrient substrate 
will actually accelerate the anaerobic degradation of PCE to TCE, DCE, and 
VC? Will this cause the VC plume to expand? Is it reasonable to expect that 
the addition of oxygen will actually accelerate the 
aerobic degradation ofVC to more innocuous substances? No hypothesis has 
been put forth that will be answered by performing this treatability study, 
and the questions to be answered in Section 4.0 do not constitute a 
hvvothesis. 
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responsible for the comment indicates, there will be no 
physical barriers emplaced for this study other than the 
one shown below the injection well in Figure 4 in the "In 
Situ Treatability Study" work plan. 

If used, methane concentrations of approximately 5 
milligrams/liter (mg/L) will be introduced into the 
subsurface. 

No statement has been made that VC is accumulating in 
the subsurface at the selected treatability study area. VC 
may or may not accumulate during the anaerobic stage of 
the treatability study. If VC does accumulate, then it may 
be degraded under Stage 2 Phase 1 or Phase 2. 

We agree it is reasonable to assume that the addition of 
substrate will accelerate biodegradation of PCB, TCB, 
DCB and VC. This is a key fundamental of the 
treatability study. It is also reasonable for specific 
activities within the treatability study to result in the 
production and accumulation of VC. In addition, it is 
reasonable to expect that the addition of oxygen will 
actually accelerate the aerobic degradation of VC to 
innocuous substances. These degradation processes are 
discussed in Section 2.1.J of the "In Situ Treatability 
Study". This discussion provides references, as well. 
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Additional references that detail the processes that will 
occur in the treatability study are provided below. 

Shaw E&l, July 31, 2003, Final Evaluation In Situ 
Bioremediation, Chlorinated Ethene Groundwater Plume 
Installation Restoration Program at Site 24, Naval Base 
Ventura County, Point Mugu, California Unpublished. 

Johnson, Christian D., Michael J. Truex, Daniel P. 
Leigh, Benjamin L. Porter and Steve Granade, 2004, 
Implementation Of In Situ Anaerobic Bioremediation In 
A Thin, Shallow Unconfined Aquifer, Batte/le Press 
Papers from the Proceedings of the Fourth International 
Conference on Remediation of Chlorinated and 
Recalcitrant Compounds, Monterey, CA, May 24-27, 2004 

Porter, Benjamin L., D. P. Leigh, CD. Johnson, M. J. 
Truex, S. Granade, 2003, Construction of a Sequential 
Anaerobic/Aerobic In Situ Bioremediation System, 
Batte/le Press Papers from the Proceedings of the Seventh 
International In Situ and On-Site Bioremediation 
Symposium, Orland FL, June 4-7, 2003 

Johnson, CD., M.J. Truex, D.P. Leigh, S. Granade, 2003, 
Successful Implementation of Aerobic Co-Metabolism of 
Vinyl Chloride in an In-Situ Biofilter, Batte/le Press 
Papers from the Proceedings of the Seventh International 
In Situ and On-Site Bioremediation Symposium, Orland 
FL, June 4-7, 2003 

Granade, Steve, D.P. Leigh, Johnson, CD., 2003, 
Chlorinated Solvent Bioremediation: 3 Case Studies, 
Battelle Press Papers from the Proceedings of the Seventh 
International In Situ and On-Site Bioremediation 
Symposium, Orland FL, June 4-7, 2003 
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Leigh, Daniel P., Benjamin L. Porter and Steve Granade, 
2003, Sequential Anaerobic-Aerobic In Situ 
Bio remediation of Chlorinated Ethenes at Naval Base 
Ventura County. Shaw Environmental & Infrastructure 
Technical Symposium, Orlando Florida, May 15-17, 
2003. 

Porter, Benjamin L., D. P. Leigh, C.D. Johnson, M. J. 
Truex, S. Granade, 2003, Construction of a Sequential 
Anaerobic/Aerobic In Situ Bioremediation System, Shaw 
Environmental & Infrastructure Technical Symposium, 
Orlando Florida, May 15-17, 2003 

Truex, M.J., Johnson, C.D., Leigh, D.P., Granade, S., 
2002, Pulsed Injection Flow Strategy for Aerobic 
Cometabolism of Vinyl Chloride, Batte/le Press Papers 
from the Proceedings of the Third International 
Conference on Remediation of Chlorinated and 
Recalcitrant Compounds, Monterey, CA, May 20-23, 2002 

Leigh, Daniel P., Rodney. S. Skeen, Christian Johnson, 
Lisa Bienkowski, Steve Granade 2000, Enhanced 
Anaerobic In Situ Bio remediation of Chloroethenes at 
NAS Point Mugu, Batte/le Press Papers from the 
Proceedings of the Second International Conference on 
Remediation of Chlorinated and Recalcitrant 
Compounds, Monterey, CA, May 22-25, 2000 

Skeen, Rodney S., Christian D. Johnson, Daniel P. Leigh, 
Lisa Bienkowski, Steve Granade, Sonia Murphy, 2000, 
Accelerated In Situ Bioremediation of Chlorinated 
Ethenes in Groundwater At Point Mugu /RP Site 24. 
Proceedings of the lo'h West Coast Contaminated Soils & 
Water Conference, San Diego CA, March 20-23, 2000 

Karachewski, John A., Daniel P. Lei!!h and Marvin 
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46 - Developing a Decision Rule 
General comment: Rationale tables for the Phase I and Phase II treatability 
study decision points and for the groundwater monitoring program should be 
included. 
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Saines, Hydrogeology of Holocene Shoreline and Coastal 
Deposits at IRP Site 24, Naval Air Weapons Center -
Point Mugu, California. Proceedings of the Geological 
Society of America Conference, Denver CO, October 
1999. 

Johnson, Christian D., Rodney S. Skeen, Mark G. 
Butcher, D. P. Leigh, Lisa A Bienkowski, Steve Granade, 
Bryan Harre, Todd Margrave, 1999, Accelerated In Situ 
Bioremedation of Chlorinated Ethenes in Groundwater 
With High Sulfate Concentrations, Batte/le Press Papers 
from the Proceedings of the Fifth International In Situ 
and On- Site Bioremediation Symposium, San Diego CA, 
May 19 to 22, 1999 

Jerger, D.E., R..S. Skeen, L. Semprini, D.P. Leigh, S. 
Granade, B. Harre, 1998, Design of In Situ 
Bioremediation System to Treat Groundwater 
Contaminated by Chlorinated Solvents, 1998, Battelle 
Press Papers from Proceedings of the First International 
Conference on Remediation of Chlorinated and 
Recalcitrant Compounds, Monterey California, May, 
1998 

Section 4.0 of the "In Situ Treatability Study" does not 
attempt to provide a hypothesis. Rather, this section 
presents data quality objectives (DQOs) as a series of 
planning steps based on scientific methods to ensure type, 
quantity, and quality of environmental data. The use of 
scientific methods relative to DQOs should not be 
misconstrued as direct application of the classical 
Scientific Method. 
While some complexities of the study scope may be 
presented in rationale or decision tables, preparation of 
such tables is beyond the current scope and their 
development would nef(atively impact cost and schedule 



• • Summary of Comments and Responses 

47 

48 

49 

50 

51 

"If the concentrations of thane increase substantially, then complete 
degradation of chlorinated ethenes under anaerobic conditions is occurring 
and further treatment under aerobic co-metabolic conditions may not be 
required." 

What is the historical concentration of thane at RU-CS? When and at what 
locations were the samples collected? 
What will be considered a "substantial increase"? Will it be measured as a 
percentage or as a concentration? Will a mass balance calculation or other 
analyses be performed to evaluate whether the increase in thane 
concentration, if found, is entirely or partially attributable to the enhanced 
bioremediation? 

"If the concentration of contaminants is reduced by more than 20 percent at 
the time the treatability study is concluded as compared to the baseline 
condition, then the decrease will be attributed to biodegradation. The actual 
figure will be based on-site specific conditions and results of the treatability 
study. 

What is the basis for the 20 percent figure? Is it based on a literature review 
of case studies? 
What is the basis for the 20 percent figure? Is it based on an analysis of the 
"natural variation" of historical data at this RU or comparable historical data 
in other areas within HPS, or is it based on a literature review of case 
studies? 
"If the substrate is detected in the monitoring area, then the area will be 
considered part of the treatment zone. If the substrate is not detected in the 
monitoring area, then the area will not be considered part of the treatment 
zone." 

In Situ Treatability Study Plan, RU-CS, Bldg. 134 
Hunters Point Shipyard 

Page 29 of50 

• 
for the treatability stud.v. 
The concentration of ethane will be measured throughout 
the anaerobic phase of the treatability study. Historic 
ethane values for the area will be requested and will be 
presented in the final report. 

The molar concentration of the chlorinated organics will 
be calculated from the mass concentration. Because 
anaerobic transformation of chlorinated ethenes occurs 
on a 1 to 1 molar basis, the reduction in one mole of a 
chlorinated ethane should result in the production of one 
mole of a degradation product. An increase in the 
concentration of ethane and ethane in conjunction with 
the decrease in the chlorinated ethenes will be evaluated 
relative to the conservative tracer. If the change in 
concentration is in excess of twice the background and 
analytical variability the change will be considered 
substantial. 
The 20% is based on expected natural variations in 
sampling and resulting from dilution and dispersion of 
contaminants under ambient groundwater flow 
conditions. 

The 20% is based on expected natural variations in 
sampling and resulting from dilution and dispersions of 
contaminants under ambient groundwater flow 
conditions. 
Due to the nature of the treatability study covered under 
the "In Situ Treatability Study" work plan, we are only 
interested in the selected treatment area (Figure 2). 
Another contractor will perform basewide 1:roundwater 
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Is the "treatment zone" initially defined as the sump and degreaser pit area? 
What media will be sampled and analyzed for the presence of substrate -
soil, groundwater, or both? Will samples be collected downgradient of the 
string of four new injection, monitoring, and extraction wells, i.e., northeast 
of these wells? 

52 "If the concentrations of target VOCs in the monitoring wells outside the 
treatment zone do not increase significantly following the treatability study 
based on a statistical one tailed t-test at the 95 percent confidence level, then 
it will be concluded that the treatability study has not caused the spreading of 
contaminants." 

Presumably the wells "outside the treatment zone" that will be monitored for 
the target VOC's are listed in Table 2a. Groundwater monitoring well IR25-
MWl 8A is located approximately 16 feet downgradient of proposed 
extraction well IR25- EWOIA, but it will be decommissioned prior to the 
beginning of this treatability study (Figure 3, Shaw Environmental, Inc., 
September 2002). Proposed groundwater monitoring well IR25-MW55A is 
not located directly downgradient of the "treatment zone" (and will have no 
historical data associated with it). It would be better located downgradient of 
the proposed injection well or the two proposed monitoring wells (IR25-
IW02A or IR25-MW53A and IR25-MW54A, respectively). All other wells 
in Table 2a and Figure 2 are upgradient or cross-gradient of the treatment 
zone, with the exception of wells IR25-MW17 A and IR25-MW38B, which 
are located over 100 feet down gradient of the treatment zone. Given the 
historical rate of contaminant migration in this RU, it is highly unlikely that 
any treatability study-related changes in voe concentrations will be 
detected in these wells within the timeframe proposed in this Work Plan. 

53 5.0 Sampling and Analysis Strategy 
5.1.2 Baseline Groundwater 
"Groundwater samples will be analyzed for the following parameters: ... " 

As this is a bioremediation treatability study, biological oxygen demand 
(BOD) should be included in the list of parameters. 

Since the subsurface is to be converted from an anaerobic to an aerobic 
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monitoring sampling and, therefore, will look for changes 
in the groundwater outside the treatment area. 

Please refer to Table 7E: Proposed Groundwater 
Sampling Locations, Analyses, and Rational For Parcel 
C, Remedial Unit C5 from the TtEMI-prepared SAP of 
the Basewide Groundwater Monitoring Program, 2003. 
This table specifically identifies 5 new groundwater wells 
(IR25MW52A, IR25MW60Al, IR25MW60A2, 
IR25MW61Al, IR25MW61A2, and IR25MW62F) will be 
installed at the leading and lateral edges of the 
contaminant plume, as well as, below it. These wells are 
in much closer proximity of the treatabiltiy study area 
than wells IR25-MW17A and IR25-MW38B. 

Two new wells (IR25MW56A and IR25MW57A) will be 
installed to monitor treatability study. Monitoring well 
IR25MW56A will be a deep well in the test cell area and 
IR25MW57 A will replace IR25MWJ 8A. See Figure 2 for 
well locations. 

The biological oxygen demand (BOD) will be 
substantially changed during Stage 1 by the injection of a 
large amount (several thousand mg/L) of BOD in the 
form of lactate. This will certainly exceed the oxygen 
containing capacity of the groundwater. Dissolved oxygen 
(DO) and ORP will be measured in the field during each 
sampling event. These parameters are essential to 
assessinl! conditions relative to microbial colonv vibrancv 
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environment, oxygen (02) should be included in the list of parameters. 

54 Dissolved oxygen (DO) and ORP will be measured in the field. Oxygen 
concentration of 50 mg/I is required to establish optimum aerobic 
biodegradable conditions. 

Since biological organisms will be stimulated, and since carbon dioxide 
(C02) is a breakdown product of the degradation ofVC, C02 should be 
included in the list of parameters. 

55 Figure 4 
There is a typographical error in the label for the "Approximate Limit of 
Excavation". 

56 Conclusions 
Bioremediation is clearly a promising technology for the remediation of 
chlorinated solvents such as PCE and TCE as well as their degradation 
products such as vinyl chloride. However, it is not evident that this 
treatability study presented in this Work Plan will provide the data necessary 
to properly evaluate whether this technology is fully implementable at this 
site. The following shortcomings are apparent: 

In Situ Treatability Study Plan, RU-CS, Bldg. 134 
Hunters Point Shipyard 

Page 31 of50 

• 
during Stage 2 (aerobic stage). For example, oxygen 
concentrations of 50 mg/L are required to establish 
optimum aerobic biodegradable conditions. This 
parameter is essential in assessing conditions when 
transforming the subsurface from an anaerobic to an 
aerobic environment. 

The suggested parameter, biological oxygen demand 
(BOD) is conventionally used to determine the relative 
oxygen requirements in municipal and industrial 
wastewaters. Data from BOD testing is useful during 
wastewater treatment plants operation. Because the 
substrate concentration is so high during stage one the 
BOD will not be determined. BOD will be a concern in the 
second stage. However, this will be determined by 
measurement of oxygen utilization rates during oxygen 
injection. 
The amount of COz produced during degradation of vinyl 
chloride will be minimal; therefore C01 is not included in 
the analytical parameters suite. Whereas C01 

concentrations are sometimes used to indicate biological 
growth, we would be interested only in DO concentrations 
during aerobic bioremediation microbial activity. DO 
typically falls within 24 hours indicating the presence of 
active bio-colony. 
The figure will be revised for the Final Plan. 

Please see comment responses above. The ambient 
gradient has little effect on the treatability study because 
groundwater flow is being dominated by the extraction-
injection process. 
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located between them, are aligned cross-gradient to the predominant flow 
direction. A better treatment cell geometry would be aligned with the 
predominant flow direction. 

- Although there is a considerable hydraulic gradient across the site 
(0.01 ft/ft) and the solvent releases most likely occurred at least 30 
years ago, the plume is only 160 feet long. This indicates that either 
the formation is relatively impermeable (it is described as an 
aquitard in the Parcel C GDGI) and/or the chlorinated solvents (PCE 
and TCE) as well as their degradation products (most importantly 
VC) are already being effectively and fully biodegraded. 

- If effective biodegradation is already occurring, altering the presumably 
anaerobic environment that is present in the source area to an aerobic 
environment, as is proposed in this report, runs the risk of upsetting the 
beneficial biological processes that the continued successful degradation 
depends on. 
- Further efforts should be made to understand the biodegradation processes 
that may currently be taking place, so that the proposed treatability study 
may provide data that is needed to evaluate whether a full-scale 
implementation is desirable and so that the treatability study does not upset 
the natural, beneficial biological processes that may already be occurring. 
For instance, it should be determined whether VC degradation is already 
occurring or whether VC is "accumulating". 

I DTSC (Mark Berscheid, November 18, 2003) 

RWQCB (Julie S. Menack) 
1. Referral to Previous Reports: This Work Plan primarily refers to the 

Remedial Investigation Report as the primary report with hydrogeologic 
data for Remedial Unit C5 despite the fact that a more recent report, the 
"Parcel C Groundwater Summary Report, Phase III Groundwater Data 
Gaps Investigation" (Final) (Phase III GDGI), September 2, 2003 and 
previous drafts was available. This report contains a site description, 
site geology, and nature and extent of contamination in RU-C5. 
a. Please confirm that all revisions made in the Phase III GDGI have 

The presence of PCB and TCE indicate that 
biodegradation has not been completed in 30 years. This 
biodegradation rate is most probably too low to convince 
the Navy that intrinsic biodegradation is an effective 
remedial option for the site. 

The aerobic biodegradation portion of the treatability 
study (Stage 2) will be performed following completion of 
the anaerobic biodegradation portion of the treatability 
study (Stage 1). 

The treatability study is designed to collect data sufficient 
for evaluating the bioremediation processes, including VC 
degradation rate. 

I No response necessary 

Comments noted. Revisions made regarding 
hydrogeology in the Phase III GDGI will be included in 
the final work plans. 
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been incorporated into the subject report. 
61 b. It would be helpful if geologic cross-sections in the Phase III GDGI 

are either referred to (by specific figure number) or are reproduced 
in the subject report for the treatability study area. 

62 2. Figures 1 and 2: Although this report refers to RU-CS, the figures do not 
show the location of RU-CS. In addition, Figure 2 does not differentiate 
between extraction, injection, and monitoring wells 
a. Revise Figures 1 and 2 to show the location of RU-CS. 

63 b. Revise Figure 2 to show which wells are extraction, injection, and 
monitoring wells for this study. 

64 3. Figure S: This figure illustrates a conceptual cross-section through the 
treatabilty study that shows that native soil is present below the imported 
fill. It would be helpful if more detailed geologic information could be 
displayed on this figure than "native soil", so that the relative rate of 
flow between the injection and extraction well can be better understood. 
a. Geologic information should be incorporated onto Figure S so that 

the subsurface configuration of the test cell is more easily 
understood. 

6S 4. Section 1.3.1.3 B-Aquifer: This section of the report cites "unpublished 
field testing results" for the hydraulic conductivity of the B Aquifer. In 
addition, the report states that bail/slug tests were performed in nine 
wells located around RU-CS, and that a pump test was performed on 
well 901 b, with the results communicated via "personal 
communication". A cursory review of the Phase III GDGI report 
suggests that this information cited as "unpublished" or "personal 
communication" is already in a report which should be properly cited. 
a. Only aquifer tests that have been presented and undergone 

regulatory review should be presented in the subject report. 
Therefore, please eliminate citation of any personal communications 
or unpublished reports. 

66 b. It appears that aquifer test data for this area is presented in Section 
7.2.5 of the Phase III GDGI report. Please cite the appropriate 
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Figure 4 within the "In Situ Treatability Study" work 
plan has been revised to include relevant geologic cross 
section information from the Phase III GDGI cross 
section N-N' identified as Fil!ure 7-2. 
Figures 1 and 2 have been revised to show the area 
boundaries of RU-CS. RU-CS is the current boundary of 
the contaminant plume. Figure 2-1 "Wells used in the 
Phase III Groundwater Data Gaps Investigation" in Final 
Parcel C Groundwater Summary Report, Phase III 
Groundwater Data Gaps Investigation (TtEMI, 2003), has 
been included in Annendix F for reference. 
Figure 2 will be revised to include symbols in the legend 
denoting the extraction, iniection and monitorine wells. 
The comment is applicable to Figure 4 in the "In Situ 
Treatability Study" work plan. This figure has been 
revised to include relevant geologic cross section 
information from the Phase III GDGI cross section N-N' 
identified as Figure 7-2. 

Aquifer test data for Parcel CR UC5 that has been 
published and been reviewed by regulatory agency is 
presented in Section 7.2.5 of the Phase III GDGI report. 

Appropriate references will be cited in the Final work 
plans. 



• • Summary of Comments and Responses 

section, tables, and figures of the Phase III GDGI or other reviewed 
document when referring to aquifer test or any previously collected 
data. 

67 c. Please revise all sections of the report to reflect previous regulatory 
comments provided most particularly for the GDGI Reports. 

US EPA <Michael Work, November 18, 2003) 
68 In addition, dense non-aqueous phase liquids (DNAPL) have been found in 

two of the lower A-Aquifer wells proposed for decommissioning. Since no 
replacement monitoring wells are proposed, it is not clear how the Navy will 
monitor DNAPL or the potential migration of DNAPL during the treatability 
study. It is possible that the injection process will mobilize DNAPL. 
Building 134 is the site where we previously commented that the extent of 
DNAPL to the west and northwest is unknown because there are no monitor 
wells along the bedrock interface. The loss of these two wells 
(IR25MW902B and IR25MW15A2) will result in less ability to monitor the 
presence or potential migration of DNAPL during and after the treatability 
study. It appears that abandonment of IR25MW15A2 is probably necessary 
because this monitoring well is located in the degreaser pit, but it is not clear 
why IR25MW902B must be abandoned. It is also not clear how the Navy 
will monitor the potential for mobilizing DNAPL if they do not install wells 
in the lower A-Aquifer and along the bedrock interface before this 
treatability study is conducted. 

69 General Comments: Work Plan for In Situ Sequential Anaerobic-Aerobic 
Bioremediation Treatability Study at Remedial Unit - C5, Building 134, 
Hunters Point Shipyard 
1. In The Draft Workplan, In Situ Sequential Anaerobic-Aerobic 

Bioremediation Treatability Study, Remedial Unit (RU) C5, Building 
134, Hunter's Point Shipyard (the Work Plan) it appears that the initial, 
anaerobic, stage of the treatability study will cause the formation of 
vinyl chloride (VC) in the subsurface. While the aerobic stage has been 
designed to further degrade the VC created in the first stage, it is not 
clear what controls will be in place to prevent migration ofVC outside 
the remedial unit. Also, it is not clear what controls will be in place to 
prevent the injection of substrates from causing contamination to be 
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Comment noted. Revisions made regarding hydrogeology 
in the Phase III GDGI will be included in the final work 
plans. 

Please refer to Table 7E: Proposed Groundwater 
Sampling Locations, Analyses, and Rational For Parcel 
C, Remedial Unit CS from the TtEMI-prepared SAP of 
the Basewide Groundwater Monitoring Program, 2003. 
This table specifically identifies jive new groundwater 
wells (IR25MW52A, IR25MW60Al, IR25MW60A2, 
IR25MW61Al, IR25MW61A2, and JR25MW62F) will be 
installed at the leading and lateral edges of the 
contaminant plume, as well as, below it. These wells are 
in much closer proximity of the treatability study area 
than wells IR25MW17A and IR25MW38B. The 
monitoring of DNAPL or installation of DNAPL 
monitoring wells is outside of the scope of this work plan. 

The hydraulic conductivity and ambient gradient of the 
aquifer are very low therefore migration of VC outside the 
treatment zone will be fairly low. During the aerobic stage 
of the pilot test groundwater flow will be controlled by the 
extraction and injection system. The migration of the 
contaminants and the bromide tracer will be evaluated by 
collection and analysis of samples collected from the 
available monitor wells (17 wells around the test cell plus 
four wells within the test cell). If tracer is detected (or an 
increase in contaminant migration) is detected outside of 
the test cell, the circulation will be stopped and the 
orocess will be reevaluated. 
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being driven outside the RU or deeper in the aquifer. In order to better 
evaluate the proposed treatability study, please revise the Work Plan to 
clarify how migration of contaminants outside the RU and deeper in the 
aquifer will be monitored and controlled. 

70 2. The scope of work for the aerobic portion of the treatability study is not 
clear. The Work Plan is inconsistent in the description of the two phases 
that comprise Stage 2. The description of the two phases on page 2-7 is 
not reflected in the scope of work on pages 2-5 and 2-6. Also, it is not 
clear how or when the decision to proceed further with aerobic treatment 
will be made. Please revise the Work Plan to describe the phases of work 
in the aerobic treatment stage consistently and include in the description 
of the scope of work the decision-making logic for proceeding to the next 
phase. 

71 3. The Work Plan does not provide sufficient detail about the 
bioremediation treatability study; missing information includes the 
specific materials that will be stored on site, where and how they will be 
stored, what sort of equipment will be required, what the equipment 
configuration will be, and how measuring, mixing, injecting of substrates 
into the subsurface will be accomplished. For completeness and to 
provide a useful document for field personnel performing this work, 
please revise the Work Plan to include the above-listed information. 
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Pages 2-5 and 2-6 of the "In Situ Treatability Study" 
work plan describe the steps for to complete the work in 
Stage 1 (anaerobic) and Stage 2 (aerobic) oftreatability 
study. In addition, the SAP (Appendix B) for this same 
work plan defines sample collection and analysis activities 
in detail for each Stage and Phase of the treatability 
study. 

Section 2.2.1, Implementation Logic, on pages 2-6 and 2-
7 of the "In Situ Treatability Study" work plan provides 
detailed distinctions between Phases 1 and 2 for each 
Stage of the treatability study. 

The point for advancement from Phase 1 to Phase 2 in 
Stage 2 (aerobic) is when all methane generated during 
Stage 1 (anaerobic) is consumed and vinyl chloride 
concentrations become asymptotic. 

The work Plan will be revised to clarifv this }!uidance. 
The "In Situ Treatability Study" work plan is designed to 
support a small, concentrated study effort. If this effort 
were or becomes a full scale remediation project, then it 
will be appropriate to prepare an operation and 
maintenance (O&M) manual replete with very detailed 
instructions for employees responsible for operating the 
equipment; measuring, mixing, and injecting substrates 
into the subsutface; (large) quantity chemical storage; 
and more. Nonetheless, a brief treatment of the 
comments is provided below. 

The materials required for Stage 1 (anaerobic) and Stage 
2(aerobic) of treatability study include: 
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72 

73 

4. Chemical names are used incorrectly in some sections of this document. 
For example, chloroethene is vinyl chloride, not the generic name for the 
class of compounds sometimes known as the chlorinated ethenes. It 
would be better to refer to "chlorinated solvents" rather than to 
incorrectly use a specific chemical name. Similarly, chloroethane is a 
specific chemical, not a class of compounds. Another problem is the 
incorrect use of chemical names, for example, monochloroethane is 
chloroethane, not 1,2-dichloroethane (1,2-DCA). Please replace all 
references to chloroethenes and chloroethanes with the generic term 
"chlorinated solvents" or a similar term and use chloroethene and 
chloroethane to refer to specific chemicals. Please check all references to 
chemicals and chemical names to ensure that they are used correctly. 

Specific Comments: Work Plan for In Situ Sequential Anaerobic-Aerobic 
Bioremediation Treatability Study at Remedial Unit- C5, Building 134, 
Hunters Point Shipyard 
1. Section 1.0, Introduction, Page 1-1: The second paragraph describes a 

bioremediation project at Point Mugu, California; however, it is not clear 
whether the bench-scale tests described were performed on Point Mugu 
soil, and, if so, how these tests can be used to predict the effectiveness of 
biodegradation at Hunter's Point since there are undoubtedly differences 
in soil type, contaminant concentrations and groundwater chemistry. 
Please revise the Work Plan to clarify how the bench-scale tests were 
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a. Stage 1- Lactic acid and sodium bromide 
b. Stage 2- Oxygen, methane and sodium 

nitrate 

These materials will be stored in a secondary containment 
area in Building 99 at Hunters Point Shipyard. 

The process equipment configuration and 
mixing/injection skid for Stages 1 and 2 are provided on 
Figure 5, "Piping and Instrumentation Diagram, 
Anaerobic ISB Injection Skid," and Figure 6, "Piping 
and Instrumentation Diagram, ISB Aerobic System," in 
the "In Situ Treatabilitv Studv" work olan. 
The terms to be used henceforth for chloroethenes and 
chloroethanes are chlorinated ethenes and chlorinated 
ethanes, respectively., These changes will be made in the 
revised Work Plan. Where "monochloethane" proceeds 
1,-2 DCA on page 1-6 of the "In Situ Treatability Study" 
Work Plan, it will be removed. 

The second paragraph of Section 1. 0 describes activities 
conducted at Point Mugu for that treatability study. That 
description was presented to provide information on that 
site. No bench-scale tests were conducted using soils from 
Hunters Point. Those data have not been included in this 
work plan because they do not apply to this site. Bench
scale tests will not be conducted at this site as part of this 
treatability study. 
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performed, how the results relate to the Hunter's Point project, and 
whether bench-scale tests will be performed on soil from Building 134. 

74 2. Section 1.0, Introduction, Page 1-2: The Work Plan states that the 
presence of ethene in groundwater at IR-06 is evidence that indigenous 
dechlorinating microbes are present; however, the Work Plan does not 
present sufficient evidence to support this conclusion. It is not clear how 
ethene in groundwater at site 6 is related to the groundwater 
contamination at Building 134. Also, the Work Plan does not include text 
or figures delineating the extent of groundwater contamination or an 
analysis of the distribution of breakdown products such as VC and ethene 
to support the conclusion that dechlorinating microbes are present. 
Please revise the Work Plan to include a figure delineating the nature and 
extent of groundwater contamination and an analysis of groundwater data 
which demonstrates that dechlorination of the chlorinated compounds is 
occurring. Alternatively, revise the Work Plan to include analysis for 
indigenous microbes. 

75 3. Section 1.2, Site Description and Background, Page 1-3: This section 
states that the RU is oval shaped and the boundary is defined by VC 
concentrations in groundwater. It is not clear what is meant by this 
statement. Please revise the Work Plan to clarify how the boundary of 
the RU was defined (e.g., specific concentrations, presence or absence of 
VC). Also, please revise the Work Plan to include a figure showing the 
boundary of the RU. 
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Site 6 is adjacent to RU-CS. Vinyl chloride is not a 
primary discharge product. The primary discharge at Site 
6 and RU-CS was more likely PCB and TCE. The 
presence of VC is therefore an indication that reductive 
dechlorination is occurring and because this is generally 
a biologically mediated activity that the dechlorinating 
organisms are present. To further identify if these 
organisms are present samples are to be collected and 
analyzed for the presence of dechlorinating microbes 
(Dehalococcoides sp). This analysis is included in Section 
S.3 on page S-6 of the "In Situ Treatability Study" SAP. 

Groundwater in the area surrounding the dip tank in 
Building 134 was identified in the draft final Parcel CFS 
(Tetra Tech, 1998) as RU-6 due to the presence ofVOCs 
and other organic contaminants in groundwater and the 
potential for human health risk through inhalation 
pathway and ecological risk to aquatic receptors. RU-6 
was later expanded slightly to include the area 
surrounding Building 134 and renamed RU-CS (Tetra 
Tech 2000). The outline of RU-CS is presented on 
Figures 1-1 and 1-2 (TtEMI, 2003). Figure 2-1 "Wells 
used in the Phase III Groundwater Data Gaps 
Investigation" in Final Parcel C Groundwater Summary 
Report, Phase III Groundwater Data Gaps Investigation 
(TtEMI, 2003), has been included in Appendix F for 
reference. The boundary of RU-CS in the vicinity of IR-
2S will be presented in Figure 2. 

Tetra Tech EM Inc. (TtEMI) 1998, "Draft Final Parcel C 
Feasibility Study, HPS, San Francisco, California." April 
6. 
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76 4. Section 1.3.1, Hydrogeology, Page 1-4: The discussion ofhydrogeology 
at Building 134 is confusing and contradictory. For example, the first 
paragraph states that groundwater flow is generally to the south and 
southeast, but in Section 1.3 .1.1, the Work Plan states that groundwater 
generally flows northeast, east, and/or southeast toward San Francisco 
Bay. Also, the first paragraph states that the Bay Mud that separates the 
A-aquifer from the B-aquifer is not present at RU-CS, but in Section 
1.3.1.2 the Work Plan states that the laterally discontinuous clay that lies 
directly beneath the Artificial Fill is considered to act as a semi-confining 
or confining aquitard in the area ofRU-C5. The depths and thicknesses, 
or even the presence or absence of the various stratigraphic units at 
Building 134 are not clear. In Section 1.4 the B-aquifer is referred to at 
well 902b, but the companion document Draft Work Plan In Support of 
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study 
Remedial Unit - C5, Building 134 indicates that the B aquifer is not 
considered to be present at IR-25. Since an understanding of the 
hydrogeology of the site is crucial for effective implementation and 
monitoring of the bioremediation treatability study, please revise the 
Work Plan to include a clear and accurate description of the 
hydrogeology of the site. Also, since the discussion ofhydrogeology in 
the Dreft Work Plan In Support of In Situ Sequential Anaerobic-Aerobic 
Bioremediation Treatability Study Remedial Unit - C5, Building 134 
appears to clearly present this information, the text from the support 
document could be incorporated into this Work Plan to make both 
documents consistent. 

77 5. Section 2.1.1, Technical Description of Anaerobic In Situ 
Bioremediation, Page 2-2: This section states that tests using subsurface 
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Tetra Tech EM Inc. (TtEMI), 2000, "Final Field 
Sampling Plan and Quality Assurance Plan [FSP/QAPP] 
for Phase I Groundwater Data Gaps Investigation 
[GDGI], HPS, San Francisco, California." July 31. 

TtEMI, 2003 "Final Parcel C Groundwater Summary 
Report, Phase III Groundwater Data Gaps Investigation, 
HPS, San Francisco, California. "September 2. 
The hydrogeology discussions provided in the "In Support 
of. •• " and "In Situ Treatability Study" work plans are 
more thoroughly described in Section 1.2.3 ofTtEMI, 
2003, Final Parcel C Groundwater Summary Report, 
Phase III Groundwater Data Gaps Investigation, Hunters 
Point Shipyard, San Francisco, California' September 2. 

Please see the references following statement for 
descriptions of sites. Compete dechlorination of PCE and 
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soil from six contaminated sites have consistently shown that additions of 
an electron donor will induce efficient reductive dehalogentation; 
however, the Work Plan does not indicate where the six contaminated 
sites referred to are located or how they are related to Hunter's Point 
(types of soil, microbes, etc.). Please clarify where the subsurface soil 
tests were conducted. Also, the Work Plan states that microbes that use 
chlororespiration are more efficient at degrading chloroethenes, but it is 
not clear whether this specific type of microbe is present at Hunter's 
Point. Please revise the Work Plan to indicate how it is known whether or 
not these microbes are present and that the injection of fewer substrates 
will be needed. 

78 6. Section 2.1.2, Technical Description of Aerobic In Situ Bioremediation, 
Page 2-2: The nomenclature in this section is confusing. For example, 
the first sentence refers to 'chloroethanes like DCE and VC', but DCE 
and VC are chlorinated ethenes. Furthermore, chloroethene is an 
alternate name for vinyl chloride. For clarity, please revise the Work 
Plan to use consistent terminology such as 'chlorinated ethenes' when a 
generic group of chemical is intended. 

79 7. Section 2.1.2, Technical Description of Aerobic In Situ Bioremediation, 
Page 2-3: This section describes the aerobic microbial degradation 
process as involving bacteria such as methanotrophs, toluene oxidizing 
bacteria, and phenol oxidizing bacteria; however, it is not clear if it is 
known whether any or all of these bacteria are present in the soil at 
Building 134. Please revise the Work Plan to include any data that 
suggest these types of bacteria are present, or clarify how it will be 
determined whether the necessary bacteria are present for aerobic 
degradation to occur. 

80 8. Section 2.1.2, Technical Description of Aerobic In Situ Bioremediation, 
Page 2-4: The majority of this section describes the aerobic co-metabolic 
process involving methane, but the last paragraph appears to be 
describing different process - aerobic respiration - involving oxygen. 
Please revise this section to clarify whether these are two different 
processes for aerobic degradation, and, if so, when and how the two 
processes will be implemented. Furthermore, the Work Plan indicates 
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TCE has been shown to occur biologically by one group 
of microorganisms (Dehalococcoides sp). The presence of 
degradation products such as cis 1,2-DCE, VC and ethene 
are circumstantial evidence that these organisms are 
present. Samples are scheduled to be collected and 
analyzed for the presence of dehalococcoides. Please see 
Section 5.3 beginning on page 5-6 in the "In Situ 
Treatability Study" SAP. 

The terms to be used henceforth for chloroethenes and 
chloroethanes are chlorinated ethenes and chlorinated 
ethanes, respectively. These changes will be made in the 
revised Work Plan. 

Non-specific petroleum degrading organisms are 
generally ubiquitous as indicated by the nearly number of 
sites in which intrinsic biodegradation of petroleum 
compounds occurs. Because of the ubiquitous presence of 
these organisms identification of petroleum degrading 
organisms is generally not conducted at such sites. The 
low concentration of oxygen at the site indicates that 
aerobic heterotrophic bacteria are present and utilizing 
available oxygen. The presence of petroleum degrading 
organisms will be confirmed by oxygen utilization rates 
measured durinJ! the treatability study. 
In situ aerobic bioremediation (Stage 2) in this treatability 
study involves two different processes: aerobic respiration 
degradation (Phase 1) and aerobic co-metabolic 
degradation (phase2). 

Aerobic respiration involves addition of oxygen, which 
combines with PAHs, 1,2-DCA and dichlorobenzenes to 
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that the aerobic co-metabolic process requires a careful balance between 
insufficient methane for growth of microbes and too much methane for 
degradation of the chlorinated ethenes, but it is not clear how this balance 
will be achieved. Please revise the Work Plan to describe, in detail, how 
the correct amount of methane will be maintained. Finally, the last 
paragraph in this section refers to oxygen as an electron source; however, 
in this case the oxygen would act as an electron acceptor. Please correct 
this description. 

81 9. Section 2.2, Scope of Work, Page 2-4: This section refers to groundwater 
simulations used to develop the most efficient strategy for substrate 
injection; however, the groundwater simulations are not presented. 
Please revise the Work Plan to include the groundwater simulations or 
provide a reference for this information. Also, the Work Plan states that 
the most efficient strategy for substrate injection was developed, but this 
strategy is not described. Please revise the Work Plan to describe in 
detail the strategy for substrate injection and what criteria were used to 
develop the strategy (i.e., volume of groundwater treated, area covered, 
content of the substrate to be injected etc.). 

82 10. Section 2.2, Scope of Work, Page 2-4: This section refers to wells that 
will be installed relative to the extraction trench; however, installation of 
wells is not included in the Work Plan. Please revise the Work Plan to 
include installation of the wells or provide a reference for this 
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promote aerobic microbial degradation. If vinyl chloride 
concentrations reach asymptotic level during Stage 2, 
Phase 1, then there is no need to advance to Stage 2, 
Phase2. 

If vinyl chloride concentrations in groundwater have not 
become asymptotic, then methane will be added to 
promote co-metabolic degradation of vinyl chloride. 

Oxygen will be injected at a concentration of about 40 
mg/L. It is desirable to maintain methane levels of 
approximately 5 mg/I in order to obtain the chemical 
balance necessary for co-metabolic degradation of vinyl 
chloride. If methane concentrations are too high, then the 
majority of the enzymes will be consumed in methane 
destruction and there will not be sufficient enzymes to 
promote co-metabolic microbial degradation of vinyl 
chloride. 
The pilot test injection strategy was selected based on the 
low hydraulic conductivity of the aquifer as indicated by 
aquifer tests. Because of the low hydraulic conductivity of 
the aquifer substrate distribution may not be conducted 
effectively relying on the ambient groundwater flow. The 
remedy for the low hydraulic conductivity is the use of a 
large diameter well to increase the groundwater 
circulation rates, and hence, the substrate distribution 
rates. The construction of the large diameter well also will 
result in the removal of substantial mass of contaminants 
in the treatability study area. The pilot test will be 
conducted to evaluate if the use of a large diameter well is 
an effective mechanism for enhancement of substrate 
distribution. 
Well installation is addressed in companion work plan, 
"In Support of In Situ Sequential Anaerobic-Aerobic 
Bioremediation Treatability Study Remedial Unit-CS, 
Building 134, Hunters Point Shiovard, San Francisco, 



• • Summary of Comments and Responses 

information. 

83 11.Section 2.2, Scope of Work, Page 2-5: The Work Plan states that 16 
samples will be collected weekly for 1 month during Stage 1, Phase 1 
from the 4 wells in the treatability study test cell; however, this is not 
consistent with the information presented in Table 2a in Appendix B 
Sampling and Analysis Plan which shows 11 analyses being performed 
on samples from four wells weekly. It is not clear whether it is intended 
that samples be collected four times each week from four wells for a total 
of 16 samples or if 16 refers to the total number of analyses. In either 
case the text of the Work Plan and Table 2a in the Sampling and Analysis 
Plan are not consistent. Please revise the Work Plan to clarify the 
numbers of samples to be collected and correct this discrepancy. 

84 12.Section 2.2, Scope of Work, Page 2-5: The Work Plan states that the 
aerobic bioremediation process involves the addition of oxygen, sodium 
nitrate, and/or methane to enhance microbial activity; however, it is not 
clear how it will be determined which of these constituents will be 
injected and how. Also, Section 5.2.3.1 states that oxygen, sodium 
nitrate, methane, and/or hydrogen peroxide will be injected. Please 
revise the Work Plan to describe in detail how it will be determined what 
substance will be injected during the aerobic stage and how it will be 
injected (concentration, rate, etc.). 
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California," associated with Contract Number N68711-
01-D-6011. 
During Stagel - Phase 1, a total of 20 groundwater (GJfJ 
samples will be collected. Twenty GW samples include a 
total of jive samples from wells IR25EW01A, IR25IW2A, 
IR25MW53A, IR25MW54A, and IR25MW56A (shown on 
figure 2 of Sampling and Analysis Plan) during each 
sampling event. Since these samples will be collected on a 
weekly basis for one month, there will be a total of four 
sampling events. Groundwater samples from wells 
IR25EW01A, IR25IW2A, IR25MW53A, and 
IR25MW54A will be analyzed for 11 analytical 
parameters. New deep well (IR25MW56A) within the test 
cell area will be tested for VOCs only. All well locations 
and corresponding analytical parameters are shown in 
Table 2a, SAP, Appendix B. In addition, a bromide tracer 
test will be performed on all 21 wells during Stagel-
Phasel. 
• Oxygen will be injected during aerobic respiration, 

which combines with PAHs, 1,2-DCA and 
dichlorobenzenes to promote aerobic microbial 
degradation. Oxygen will be added to the groundwater 
system via industrial grade compressed gas cylinders 
through a venture. If vinyl chloride concentrations 
reach asymptotic level during this phase, then there is 
no need to advance to Stage 2, Phase 2. 

• I/vinyl chloride concentrations have not become 
asymptotic, then methane will be added to promote co-
metabolic degradation of vinyl chloride 

• Sodium nitrate will be injected into the test cell each 
time oxygen is injected. The purpose of sodium nitrate 
is to provide bacteria with sufficient amount of 
nitrogen that bacteria require for protein synthesis. 
Absence of nitrogen inhibits the growth rate for 
enzymes. 

• H_ydroxen peroxide will be added in the event when we 



• • Summary of Comments and Responses 

85 13.Section 4.0, Groundwater and Soil Sampling Program, Page 4-1: The 
Work Plan states that samples will be collected from three existing and 
one new extraction well; however, it is not clear which wells are referred 
to. It appears that all the wells in the treatment area will be new wells 
since the degreaser pit and separator are to be removed. Also, according 
to the sampling and analysis plan, some samples will be collected from a 
total of 19 wells. Please revise the Work Plan to clarify which wells are 
included in the sampling program consistent with the sampling and 
analysis plan, and which wells are "new" and which are "existing." 
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do not observe any increase in dissolved oxygen. 
Hydrogen peroxide, if needed, will be added to the 
groundwater using an in-line static mixer. 

The details regarding concentrations and injection rates 
of various chemicals to be injected during treatability 
study are provided in Section 5.2.2 (System Design) of 
Work Plan. This section will provide sufficient guidance 
for operation by experienced personnel. If and when 
treatability study is successful and a full-scale treatability 
unit is designed, a complete operation and maintenance 
(O&M) manual will be developed. 

The process equipment configuration and 
mixing/injection skid for Stages 1 and 2 are provided on 
Figure 5, "Piping and Instrumentation Diagram, 
Anaerobic ISB Injection Skid," and Figure 6, "Piping 
and Instrumentation Diagram, ISB Aerobic System," in 
the "In Situ Treatability Studv" work plan. 
We concur. All wells in the treatment area will be new 
wells. New well installation is addressed in the "In 
Support of .... " work plan. Please refer to Table 2a in the 
SAP within the "In Situ Treatability Study" work plan for 
which wells to be sampled during different stages and 
phases of the treatability study. 

In addition to the new wells addressed by in the "In 
Support of .... " work plan, please refer to Table 7E: 
Proposed Groundwater Sampling Locations, Analyses, 
and Rational For Parcel C, Remedial Unit C5 from the 
TtEMI-prepared SAP of the Basewide Groundwater 
Monitoring Program, 2003,for an additional set of news 
wells that will support the treatability study. This table 
specifically identifies five new groundwater wells 
(IR25MW52A, IR25MW60AJ, IR25MW60A2, 
IR25MW61Al, IR25MW61A2, and IR25MW62F) that 
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86 

87 

88 

14.Section 5.1.3.1, Operations, Pages 5-2 and 5-3: The Work Plan states that 
groundwater flow rates will be balanced with amendment concentrations 
in order to achieve operational goals; however, the Work Plan does not 
specify the operational goals. The Work Plan also states that substrate 
will be added in 'high-concentration' pulses and that pumping will be 
stopped after a 'predetermined duration'. To help regulatory agency and 
community reviewers and to make the Work Plan useful to field 
personnel performing this work, please revise the Work Plan to include a 
description of operation goals and describe in detail how groundwater 
flow rates and amendments will be balanced to achieve them. Also, 
revise the Work Plan to specify the concentration of substrates to be 
injected and how the duration of pumping will be determined. 

15.Section 5.1.3.1, Operations, Page 5-3: The basis for the decision to 
cease or continue circulating amended water if bromide is detected 
outside the treatment area is not specified. Please include the decision 
criteria that will be used to make this decision or include the regulatory 
agencies in the decision making process. 

16.Section 5.2.2, System Design, Page 5-6: The second paragraph in item #1 
states that groundwater will be supersaturated with oxygen to a maximum 
concentration of 40 mg/l, but the Work Plan does not indicate in what 
form or how the oxygen will be added. Please revise the Work Plan to 
describe the oxygen source and how it will be added to groundwater. 
This section also states that hydrogen peroxide and/or sodium nitrate may 
be added to groundwater if necessary, but the purpose of these 
amendment is not clear, and it is not clear how it will be determined that 
they are necessary. Please revise the Work Plan to clarify why hydrogen 
peroxide and/or sodium nitrate may be added and how this decision will 
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will be installed at the leading and lateral edges of the 
contaminant plume, as well as, below it. 

• 
Further, two additional monitoring wells will be installed. 
One of the wells will be located within the treatment cell, 
but monitoring a lower zone of the A-Aquifer. The 
second well will be located in the vicinity of abandoned 
well IR25MWJ BA as its replacement well. 
The "In Situ Treatability Study" work plan is designed to 
support a small, concentrated study effort. The primary 
personnel are quite limited in number and are 
experienced in this highly specialized work. If this effort 
were or becomes a full scale remediation project, then it 
will be appropriate to prepare an operation and 
maintenance (O&M) manual replete with very detailed 
instructions for employees responsible for operating the 
equipment; measuring, mixing, and injecting substrates 
into the subsurface; (large) quantity chemical storage; 
and more. 

Bromide will be used to determine if injected water is 
migrating out of the treatment zone. If bromide 
concentrations increase in wells other than the injection, 
extraction and intermediate monitoring wells, the 
recirculation system will be shut off and the data will be 
reported to the Navyforfurther evaluation. 

• Oxygen will be added to the groundwater system 
via industrial grade compressed gas cylinders 
through gas permeable membranes and direct gas 
injection located in the recirculation lines and in 
the in-line pressurization tanks. High COD may 
initially prevent the efficient establishment of 
aerobic conditions in the test cell. In the event 
when addition of oxygen gas does not raise DO to 
a suitable level of > 30 mg/I, a pulse of hydrogen 
peroxide ma_v be added to increase DO level. 
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be made. 

89 17.Section 5.2.4, Monitoring, Page 5-8: This section indicates that Stage 2, 
Phase 2 consists of groundwater monitoring; however, Section 2.2.1 
indicates that in Stage 2, Phase 1 oxygen is added and in Stage 2, Phase 
2, methane is added. Please revise the Work Plan to clarify the scope of 
work for each phase of Stage 2 (Aerobic treatment) and use the same 
scope of work for these phases consistently throughout the document. 

90 18.Figure 2, Treatability Study Area: The Work Plan indicates that sewer 
lines are present which may act as preferential pathways for groundwater 
flow. Since sewer lines may also act as preferential pathways for 
contaminant migration and injected substrates, please revise Figure 2 to 
show the locations of sewer and storm drain lines with respect to the 
remedial unit. Also, please show the groundwater flow direction and 
indicate which wells exist, which are proposed, and which are proposed 
for removal. 

91 Appendix B, Sampling and Analysis Plan, Section 2.1, Scope and 
Objectives, Page 2-2: The first bullet item is for obtaining a drilling permit, 
but well installation is not included in the Work Plan. Please clarify where 
well installation is addressed. The second bullet refers to 19 wells, but 21 
are shown on Figure 2. Please clarify which wells are to be sampled. 
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• If the ambient nitrogen concentration is below 10 

mg/L nitrogen will be amended to the 
recirculation line during the aerobic 
bioremediation stage. Sodium nitrate will be 
injected into the injection well during the stage 2 
recirculation. The purpose of sodium nitrate is to 
provide bacteria with the sufficient amount of 
nitrogen that bacteria require for protein 
synthesis. Absence of nitrogen may inhibit the 
microbial growth rate. 

• During Stage 2, Phase 1 (aerobic respiration 
phase) oxygen will be injected. The oxygen will 
combine with PAHs, 1,2-DCA and 
dichlorobenzenes to promote aerobic microbial 
degradation. If vinyl chloride concentrations reach 
asymptotic levels during this phase, then there is 
no need to advance to Stage 2, Phase 2. 

• If vinyl chloride concentrations do not become 
asymptotic in Stage 2, Phase 2, then methane will 
be added to promote co-metabolic degradation of 
vin_vl chloride. 

Comment noted. The sentence will be revised to read 
"Groundwater samples collected from wells shown in 
Table 2A, Appendix B and Figure 2, work plan and 
Appendix B, will be analyzed for field parameters. 

Well installation will not occur when implementing the 
"In Situ Treatability Study" work plan. The inclusion of 
the reference to drilling permits is in error. Well 
installation is addressed in the "In Support of. •. " work 
plan in Figure 5. 
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92 19.Appendix B, Sampling and Analysis Plan, Section 4.1.5, Developing a 
Decision Rule, Page 4-4: The second bullet states that if the concentration 
of contaminants is reduced by more than 20 percent at the time the 
treatability study is concluded as compared to the baseline conditions, 
then the decrease will be attributed to biodegradation; however, it is not 
clear how dilution or dispersion are taken into account. Please revise this 
section to indicate how much reduction of contaminant concentration will 
be attributed to dilution or dispersion by injected substrates. 

93 20.Appendix B, Sampling and Analysis Plan, Section 4.1.5, Developing a 
Decision Rule, Page 4-4: The sixth bullet addresses the horizontal zone of 
influence, but the vertical zone of influence is not addressed. Given the 
fact that there are sand channels that cut through the silt/clay (or Bay 
Mud) layer, it is likely that the injected substrates will migrate vertically 
to the lower part of the A aquifer. However, it does not appear that this 
will be monitored and there is no decision to address the vertical zone of 
influence. Please add a decision to address the vertical zone of influence 
and include wells that will provide information about potential vertical 
migration or explain why it is not necessary to address potential vertical 
migration of the injected substrate. 
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The identity of wells that are to be sampled according to 
the "In Situ Treatability Study" work plan is provided in 
the SAP related to this plan. Please see Figure 2 and 
Table 2a for details. 
The decrease in the concentration of contaminants will be 
compared to a non-biodegradable compound (sodium 
bromide). Because sodium bromide is not biodegradable 
a decrease in the concentration of sodium bromide will be 
attributed to dilution and dispersion. If the 
concentrations of chemicals of concern decrease at the 
same rate as the sodium bromide the decrease may be 
attributed to dilution and dispersion. If the concentration 
of contaminants of concern decreases quicker than the 
sodium bromide, the decrease may be attributed to 
biodegradation or adsorption. However, because the soil 
partitioning of the chlorinated ethenes decrease as they 
are reduced, a decrease in the chemical of concern is 
more likely the result of biodegradation rather than 
adsorption. 
There is an acknowledged interest in evaluating potential 
vertical migration. Proposed well IRMW62F will be 
placed proximal to the treatability study area to facilitate 
monitoring beneath the plume. Please see Table 7E: 
Proposed Groundwater Sampling Locations, Analyses, 
and Rational For Parcel C, Remedial Unit CS from the 
TtEMI-prepared SAP of the Basewide Groundwater 
Monitoring Program, 2003,for additional information 
about this well and other new wells that will support the 
treatability study. This table specifically identifies five 
new groundwater wells (IR25MW52A, IR25MW60Al, 
IR25MW60A2, IR25MW61Al, IR25MW61A2, and 
IR25MW62F) that will be installed at the leading and 
lateral edges of the contaminant plume, as well as, below 
it. One other new well is well IR25MW63A. This well is 
being installed to replace well IR25MW18A, scheduled 
for abandonment. Table 2 of the "In Suooort o(. .• " Work 
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94 21. Appendix B, Sampling and Analysis Plan, Section 5 .1, Groundwater and 
Soil Sampling, Page 5-1: This section states that groundwater samples 
will be collected at wells IR25-EW01A, ER25-IW02A, IR25-MW53A 
and IR25-MW54A; however, this is misleading since in the bullet list 
which follows, many different configurations of wells are samples at the 
different stages. For clarity, please revise this section to specify which 
wells are sampled in each stage to be consistent with the information in 
Table 2a. 

95 Appendix B, Sampling and Analysis Plan, Table 2a: This table includes 
bromide analysis, but does not include other field parameters such as 
dissolved oxygen, oxidation-reduction potential, pH, conductivity, and 
temperature. Also, the QC samples such as matrix spike and matrix spike 
duplicate are not listed. Please list all the analyses to be performed, including 
field parameters, in Table 2a and indicate which samples should be 
duplicates, etc. 

96 Minor Comments: Work Plan for In Situ Sequential Anaerobic-Aerobic 
Bioremediation Treatability Study at Remedial Unit - CS, Building 134, 
Hunters Point Shipyard 
1. Section 1.0, Introduction, Page 1-1: The first paragraph appears to refer 

incorrectly to Site 28. Please correct this discrepancy. 
97 2. Section 1.4, Nature and Extent of Contamination, Page 1-6: The text 

refers to "monochloroethane (1,2-DCA)," but 1,2-DCA is 1,2-
dichloroethane. Please use correct chemical names. 

98 3. Section 3 .1, Preconstruction Meeting, Page 3-1: This section uses the past 
tense in describing the preconstruction meeting. Please revise the Work 
Plan to clarify whether or not this meeting has already occurred. 

99 4. Section 4.0, Groundwater and Soil Sampling Program, Page 4-1: The 
statement that groundwater samples collected from accessible wells will 
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Plan has been revised to show the new wells being 
installed bv Shaw. 
The second and third sentence in Section 5.1, 
"Groundwater and Soil Sampling," within the "In Situ 
Treatability Study" SAP would lend more clarity if 
provided as follows: 

"Groundwater samples will be collected at wells 
IR25EW01A, ER25IW02A, IR25MW53A, IR25MW54A, 
IR25MW56A and 16 other wells (shown in Figure 2, 
Table 2a) to monitor treatability study. Figure 3 in the 
Work Plan shows the locations of these wells." 
Field parameters analysis is addressed in appropriate sub-
sections within Section 5.0, "Sampling and Analysis 
Strategy," within the "In Situ Treatability Study" SAP. 
Quality control samples, including field duplicates, 
equipment rinsate samples, trip blanks, temperature 
blanks, matrix spike, and matrix spike duplicate samples 
are discussed in Section 5.4 within the "In Situ 
Treatability Studv" SAP. 
Comment noted. As stated in the comment, work plan text 
will be revised to identify the treatability study as 
occurring within (/RP) Site 25. 

The terms to be used henceforth for chloroethenes and 
chloroethanes are chlorinated ethenes and chlorinated 
ethanes, respectively., These changes will be made in the 
revised Work Plan. Where "monochloethane" proceeds 
1,-2 DCA on page 1-6 of the "In Situ Treatability Study" 
Work Plan, it will be removed. 
The work plan will be revised to indicate that the meting is 
proposed and has not yet occurred. 

Comment noted. The sentence will be revised to read 
"Groundwater samples collected from wells shown in 
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be analyzed for field parameters implies that some wells are not Table 2A, Appendix B and Figure 2, work plan and 
accessible. Please revise the Work Plan to clarify this statement. Aooendix B, will be analyzedforfield parameters." 

100 5. Section 5.2.2, System Design, Page 5-7: In the second-to-last sentence, The methane concentration should have been 5 
the methane concentration is stated as "5 milliliters." However, 5 milligram/liter. This will be revised in the Final Work 
milliliters is not a concentration. Please correct this error. Plan. 

101 6. Appendix B, Sampling and Analysis Plan, Table 2a: The row labeled We agree. The row labeled "Sample Location" has been 
"Sample Location" is incorrect. It should be "Analysis." Also, it would revised to "Analysis" in Table 2a with the "In Situ 
be helpful to have page numbers on this table. Treatability Study" SAP. 

Back-check Comments from US EPA on Draft "In Support of..." Plan (Transmitted by Navy on 14 Jan 04) 

RESPONSE TO BACK-CHECK COMMENTS FROM US EPA 
(Michael Work, January 8. 2004) 

102 1. Response to General Comment 3: The response only partly addresses 
the comment. The EPA is not requesting an operation and maintenance 
manual, but a description of the work to be performed. The response 
lists the materials to be stored and where they will be stored, but 
container sizes, types, and concentrations of materials are not provided. 
Also, the response refers to the Piping and Instrumentation Diagrams 
(P&IDs) of the injection skids, but the document should also provide a 
verbal description of how the skids operate (i.e., how the substrates will 
be injected). A description "replete with very detailed instructions for 
employees" is not required; what is required is enough of a description 
of the process so that regulatory agencies and community reviewers can 
understand and evaluate the proposed study including how the designed 
concentrations of substrates in groundwater will be achieved and 
ascertained. Please revise the document to provide the requested 
description and level of detail. 

103 2. Response to Specific Comment 4: The response does not indicate how 
the discrepancies between the hydrogeologic descriptions in the two 
documents will be resolved. Please revise the text so that the 
hydrogeology is presented consistently and address the specific issues 
raised in EPA's original comment. 

104 3. Response to Response to Specific Comment 9: The comment is 
partially addressed, however, the request for a description of the 
groundwater simulations used to develop the most efficient strategy for 
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The document does address most of the RTC concerns. 
However, a more detailed explanation of the process and 
chemicals information will be addressed in the revised 
plan. Section 2.2 describes a general operations strategy 
on how the system will work and another paragraph will 
be added that explains the P&ID Figure. Section 5.1.2 
says that Sodium Lactate comes in a 60% solution and to 
clarify, text will be added to state that it will be stored in 
55 gallon drums. Oxygen and methane will come as 99% 
industrial grade 300 fr cylinders and sodium nitrate will 
be purchased as soda fertilizer in 50 pound sacks. The 
sodium nitrate solution will be mixed on site in a 100 
gallon poly tank. 

The Final plan will be revised to present a consistent 
discussion of site hydrogeology as per the Final Phase III 
Groundwater Data Gaps Investigation Report (TtEMI). 

Computer simulations were used using the program 
"Modflow". A combination of injection concentrations 
and flow rates were used; some were modeled as 
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substrate injection was not addressed. Please revise the document to 
include the groundwater simulations or provide a reference for this 
information. If groundwater simulations were not performed, please 
remove the reference to groundwater simulation from the document. 

105 4. Response to Specific Comment 10: It is clear that well installation is 
addressed in the companion document "In Support of ... "; however, for 
clarity and completeness, please revise "In Situ Treatability Study" to 
include a reference to the companion document for this information. 

106 5. Response to Specific Comment 11: The response adequately clarifies 
the number and frequency of samples which will be collected; however, 
it is not clear if the original confusing language in the document was 
changed appropriately. Please change the statement in the document 
that "16 samples will be collected weekly for 1 month" accordingly. 

107 Also, based on the response to General Comment 1 and Specific 
Comment 15, samples collected from deep monitoring well 
IR25MW56A should also be analyzed for the presence of the bromide 
tracer during all phases of the study. Therefore, the response is incorrect 
in stating that samples from monitoring well IR25MW56A will only be 
analyzed for VOCs. Please ensure that the text and tables indicate that 
samples from monitoring well IR25MW56A will be analyzed for 
bromide. 

108 6. Response to Specific Comment 12: The response appears to adequately 
clarify what substance will be injected and why; however, it is not clear 
whether the document was changed to include this clarifying language. 
Please revise the document to include this clarification about the 
injection of substrates in the text. 

109 Also, the third bullet states that sodium nitrate will be injected into the 
test cell each time oxygen is injected, but the response to Specific 
Comment 16 states that nitrogen will be amended if the ambient nitrogen 
concentration is below 10 mg/l. Please address this discrepancy and 
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continuous flow and other were modeled as using a 
holding tank for extracted groundwater. The 
groundwater in the holding tank then was re-injected into 
the ground under different pressures with different 
jlowrates. The model showed the concentrations at a 
given distance from the injection well. However, it has 
been determined that the complex geology of this site 
makes the modeling results difficult to simulate properly. 
Given the complexity, the modeling reference will be 
removed from the work plan. 
The Final plan will be revised to include a reference to 
the "In Support of. .. " plan, Section 4.0. 

Section 2.2, Scope of Work, will be revised to agree with 
the text in the response. In addition, the Work Plan and 
Sampling and Analyses Plan will be revised to be 
consistent with the clarified guidance. 

As indicated above, Section 2.2, Scope of Work, will be 
revised to present the clarified guidance for planned 
sampling. This clarification will include planned bromide 
analyses of samples from monitoring well IR25MW56A. 
Also as indicated above, the remainder of the Work Plan 
and Sampling & Analyses Plan will be revised to be 
consistent with this clarified guidance. 

Section 2.2, Scope of Work, will be revised to agree with 
the text in the response regarding addition of substances. 
In addition, the Work Plan and Sampling and Analyses 
Plan will be revised to be consistent with the clarified 
J!Uidance. 
Sodium Nitrate will be injected into the groundwater 
injection stream to obtain a nitrate ion concentration of 
0.03 g/L. The target groundwater concentration of nitrate 
will be 10 mf(IL. Once nitrate is beinf! in}ected into the 
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revise the document to indicate when sodium nitrate will be injected and 
at what concentration. 

110 7. Response to Specific Comment 13: The response does not address the 
relevance of the statement in the document that "samples will be 
collected from three existing and one new extraction well." Based on 
the response - which refers to the sampling program in the SAP - this 
sentence appears to have no meaning. The SAP includes sampling from 
19 wells and the response indicates that 7 additional wells will be 
monitored; therefore, the sentence should read something to the effect: 
"samples will be collected from 25 monitoring wells and one extraction 
well" or "samples will be collected from 14 existing monitoring wells, 
11 new monitoring wells, and 1 new extraction well." Please revise the 
sentence in the document to specify the actual number of samples that 
will be collected. 

111 8. Response to Specific Comment 14: The response does not address 
EPA's comment. The document refers to balancing groundwater 
flowrates with amendment concentrations, "operational goals" and 
stopping pumping after a "predetermined duration". These statements 
are vague generalities. EPA's comment requested detailed descriptions 
rather than generalities. The EPA is not requesting an operation and 
maintenance manual. It is appropriate and necessary in a work plan to 
clarify operational goals and how they are to be achieved with enough 
detail to allow regulatory agency and community reviewers to 
understand how the study will be performed. At a minimum, please 
revise the document to include a summary (such as in a table) of the 
operational goals, the amendment concentrations, and explain how the 
duration of pumping is to be evaluated. 

112 9. Response to Specific Comment 16: The response appears to adequately 
address the comment, but it is not clear whether the document has been 
revised to include this clarifying information. Please revise the 
document to include this information. 

113 10. Response to Specific Comment 17: The response clarifies that Stage 2, 
Phase 2 will include methane addition, if vinyl chloride concentrations 
do not become asymptotic in Phase 1. However, it is not clear ifthe 
monitoring described in Section 5.2.4 will occur at the same time 
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ground the flow rate of the stream will vary to reach the 
target concentration of 10 mg/L in the groundwater. The 
text will be revised_for clarification. 
Section 4.0, Groundwater and Soil Sampling Program, 
will be revised to agree with the planned sampling for the 
project. The text will agree with the revision to Table 2a 
of the Sampling and Analyses Plan, as well as cross-
referenced sections of text within the Work Plan and 
Sampling and Analyses Plan. 

The Final plan will be revised to include a summary 
and/or a table indicating the operational goals, the range 
of amendment concentrations, and the decision criteria 
associated with evaluation of pumping duration. 

Section 5.2.2, System Design, will be revised to reflect the 
response to Specific Comment 16 as well as to be 
consistent with the clarified guidance in the plans. 

Groundwater samples will be collected during and after 
Phases 1 and 2 of Stage 2. The text will be clarified in the 
Final plan accordingly. 
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methane is injected in Phase 2 or afterwards. Also, it is not clear why 
monitoring would be conducted only in Phase 2 and not in Phase 1 of 
Stage 2. Please revise the document to clarify whether monitoring will 
be conducted simultaneous with substrate injection, afterwards, or both. 

114 11. Response to Specific Comment 18: The response appears to be 
unrelated to the comment. The comment requested that sewer lines be 
shown on Figure 2 and that the figure indicate which wells are existing, 
which are proposed, and which are proposed for removal. Please 
address the original comment. 

115 12. Response to Specific Comment 21: The response states that proposed 
well IRMW 62F will be placed proximal to the treatability study area to 
facilitate monitoring beneath the plume; however, this well is not 
included in the SAP. Please revise the SAP to include monitoring of this 
well. 
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Figure 2 will be revised to indicate known underground 
sewer and storm drain lines, as well as groundwater flow 
direction and existing and proposed groundwater 
monitoring wells in the area. 

Monitoring of new groundwater monitoring well 
IR25MW62F will be conducted under the Basewide 
Groundwater Monitoring Program and not controlled 
under the SAP for the treatability study. Results of 
groundwater monitoring during the quarterly Basewide 
events will be evaluated by the Navy in regard to the effect 
of the treatability study. A summary of the Basewide 
Groundwater Monitoring Program will not be included in 
the SAP for the Treatability Study in order to minimize 
duplication of efforts, however, a figure will be included 
in the Plan indicating the areal wells that are covered 
under the Basewide Proxram. 

efellars

efellars

efellars
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